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ON THE 


FERTILISATION OF ORCHIDS 
BY INSECTS, 

frc. $c. 


INTRODUCTION. 

The object of the following work is to show 
that the contrivances by which Orchids are 
fertilised, are as varied and almost as perfect 
as any of the most beautiful adaptations in the 
animal kingdom ; and, secondly, to show that 
these contrivances have for their main object 
the fertilisation of each flower by the pollen 
of another flower. In my volume ‘ On the 
Origin of Species ’ I have given only general 
reasons for my belief that it is apparently a 
universal law of nature that organic beings 
require an occasional cross with another indi- 
vidual ; or, which is almost the same thing, that ^ 
no hermaphrodite fertilises itself for a per- 
petuity of generations. Having been blamed 
for propounding this doctrine without giving 
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ample facts, for which I had not, in that work, 
sufficient space, I wish to show that I have 
not spoken without having gone into details. 

-I have been led to publish this little treatise 
separately, as it has become inconveniently 
large to be incorporated with the rest of the 
discussion on the same subject. And I have 
thought, that, as Orchids are universally ac- 
knowledged to rank amongst the most singular 
and most modified forms in the vegetable king- 
dom, the facts to be presently given might lead 
some observers to look more curiously into the 
habits of our several native species. An ex- 
amination of their many beautiful contrivances 
will exalt the whole vegetable kingdom in 
most persons’ estimation. I fear, however, 
that the necessary details will be too minute 
and complex for any one who has not a strong 
taste for Natural History. This treatise affords 
me also an opportunity of attempting to show 
that the study of organic beings may be as 
interesting to an observer who is fully con- 
vinced that the structure of each is due to 
secondary laws, as to one who views every 
trifling detail of structure as the result of the 
direct interposition of the Creator. 
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I must premise that Christian Konrad 
Sprengel, in his curious and valuable work, 
‘Das entdeckte Geheimniss der Natur,’ pub- 
lished in 1793, gave an excellent outline of 
the action of the several parts in Orchids; 
for he well knew the position of the stigma ; 
and he discovered that insects were necessary 
to remove the pollen-masses, by pushing open 
the pouch and coming into contact with the 
enclosed sticky glands. But he overlooked 
many curious contrivances, — a consequence, 
apparently, of his belief that the stigma 
generally receives the pollen of the same 
flower. Sprengel, likewise, has partially 
described the structure of Epipactis; but in 
the case of Listera he entirely misunderstood 
the remarkable phenomena characteristic of 
that genus, which has been so well described 
hy Dr. Hooker in the ‘ Philosophical Transac- 
tions ’ for 1854. Dr. Hooker has given a full 
and accurate account, with drawings, of the 
structure of the parts, and of what takes 
place; but from not having attended to the 
agency of insects, he has not fully under- 
stood the object gained. Bobert Brown,* in 

* c Linnaean Transactions,* 1833, vol. xvi. p. 704. 

B 2 
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liis celebrated paper in the ‘ Linnaean Trans- 
actions,’ expresses his belief that insects 
are necessary for the fractification of most 
Orchids ; but adds, that the fact of all the 
capsules on a dense spike not infrequently 
producing seed, seems hardly reconcileable 
with this belief: we shall hereafter see that 
this doubt is groundless. Many other authors 
have given facts and expressed their belief, 
more or less fully, on the necessity of insect- 
agency in the fertilisation of Orchids. 

In the course of the following work I shall 
have the pleasure of expressing my deep 
obligation to several gentlemen for their 
unremitting kindness in sending me fresh 
specimens, without which aid this work 
would have been impossible. The trouble 
which several of my kind assistants have 
taken has been extraordinary : I have never 
once expressed a wish for aid or for informa- 
tion which has not been granted, as far as 
possible, in the most liberal spirit. 
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EXPLANATION OF TERMS. 

In case any one should look at this treatise 
who has never attended to Botany, it may 
be convenient to explain the meaning of the 
common terms used. In most flowers the 
stamens, or male organs, surround in a ring 
the one or more female organs, called the 
pistils. In all common Orchids there is only 
one stamen, and this is confluent with the 
pistil forming the Column. The stamens 
consist of a filament, or supporting thread 
(rarely seen in British Orchids), which carries 
the anther ; and within the anther the pollen, 
the male vivifying element, is included. The 
anther is divided into two cells, which are 
very distinct in most Orchids, so much so as 
to appear in some species like two separate 
anthers. The pollen in all common plants 
consists of fine granular powder : but in most 
Orchids the grains cohere in masses, which 
are often supported by a very curious ap- 
pendage, called the Caudicle ; as will hereafter 
be more fully explained. The pollen-masses, 
with their caudicles and other appendages, are 
called the Pollmia. 
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There are properly in Orchids three united 
pistils, or female organs. The upper part of 
the pistil has its anterior surface soft and 
viscid, which forms the stigma. The two 
lower stigmas are often completely confluent, 
so as to appear as one. The stigma in the 
act of fertilisation is penetrated by long tubes 
emitted by the pollen-grains, which carry the 
contents of the grains down to the ovules, or 
young seeds in the ovarium. 

Of the three pistils, which ought to be 
present, the stigma of the upper one has been 
modified into an extraordinary organ, called 
the Rostellum, which in many Orchids pre- 
sents no resemblance to a true stigma. The 
rostellum either includes or is formed of 
viscid matter ; and in very many Orchids 
the pollen-masses are firmly attached to a 
portion of its exterior membrane, which is 
removed, together with the pollen-masses, by- 
insects. This removeable portion consists in 
most British Orchids of a small piece of 
membrane, with a layer or ball of viscid 
matter underneath, and I shall call it the 
“ viscid disc but in many exotic Orchids the 
portion removed is so large and so import- 
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ant, that one part must be called, as before, 
the viscid disc, and the other part the pedicel 
of the rostellum, to the end of which pedicel 
the pollen-masses are attached. Authors have 
called that portion of the rostellum which is 
removed the “ gland,” or the “ retinaculum,” 
from its apparent function of retaining the 
pollen-masses in place. The pedicel, or pro- 
longation of the rostellum, to which in many 
exotic Orchids the pollen-masses are attached, 
seems generally to have been confounded, 
under the name of caudicle, with the true 
caudicle of the pollen-masses, though their 
nature and origin are totally different. The 
part of the rostellum which is not removed, 
and which includes the viscid matter, is some- 
times called the “ bursicula,” or “ fovea,” or 
“ pouch.” But it will be found most conve- 
nient to avoid all these terms, and to call the 
whole modified stigma the rostellum — some- 
times adding an adjective to define its shape ; 
and to call that portion of the rostellum which 
is attached to and removed with the pollen- 
masses the viscid disc, together in some cases 
with its pedicel. 

Lastly, the three outer divisions of the 
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flower are called Sepals, and form the calyx ; 
but, instead of being green, as in most common 
flowers, they are generally coloured, like the 
three inner divisions or Petals of the flower. 
The one petal which commonly stands lowest 
is larger than the others, and often assumes 
most singular shapes ; it is called the lower 
lip, or LabeUum. It secretes nectar, in order 
to attract insects, and is often produced into a 
long spur-like nectary. 
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CHAPTER L 

Structure of Orchis — Power of movement of the pollinia — 
Perfect adaptation of the parts in Orchis pyramidalis — On 
the insects which visit Orchids, and on the frequency of their 
visits — On the fertility and sterility of several Orchids — On 
the secretion of nectar, and on moths being purposely delayed 
in obtaining it. 

For my purpose British Orchids may be 
divided into three groups, and the arrange- 
ment is, for the most part, a natural one. 
But I leave out of consideration the British 
species of Cypripedium, with its two anthers, 
of which I know nothing. Of these three 
groups the first consists of the Ophreae, which 
have pollinia furnished at their lower ends 
with a caudicle, congenitally attached to a 
viscid disc. The anther stands above the ros- 
tellum. The Ophreae include most of our 
common Orchids. 

First, for the genus Orchis. The reader 
may find the following details rather difficult 
to understand ; but I can assure him, if he 
will have patience to make out this first case, 
the succeeding cases will be easily intelligible. 

b 3 
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Chap. I. 


The. accompanying diagrams (Fig. I., p. 18) 
show the relative position of the more import- 
ant organs in the flower of the Early Orchis 
(0. mascula). The sepals and the petals have 
been removed, excepting the labellum with its 
nectary. The nectary is shown only in the 
side view (n Fig. A) ; for its enlarged orifice 
is almost hidden in shade in (B) the front 
view. The stigma (.s) is bilobed, and consists 
of, two almost confluent stigmas ; it lies under 
the pouch-formed (r) rostellum. The anther 
( a in B and A) consists of two rather widely 
separated cells, which are longitudinally open 
in front : each cell includes a pollen-mass or 
pollinium. 

A pollinium removed out of one of the two 
anther-cells is represented by Fig. C ; it con- 
sists of a number , of wedge-formed packets of 
pollen-grains (see Fig. F, in which the packets 
are forcibly separated), united together by ex- 
cessively elastic, thin threads. These threads 
become confluent at the lower end of each 
pollen-mass, and compose the (c C) straight 
elastic caudicle. The end of the caudicle is 
firmly attached to the viscid disc (d C), which 
consists (as may be seen in the section, Fig. E) 
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of a minute oval' piece of membrane, with a 
ball of viscid matter on its under side. Each 
pollinium has its separate disc; and the two 
balls of viscid matter lie enclosed together 
(Fig. D) within the rostellum. 

The rostellum is a nearly spherical, some- 
what pointed projection (r Figs. A and B) 
overhanging the two almost confluent stigmas, 
and must be fully described, as every detail of 
its structure is full of signification. A sec- 
tion through one of the discs and balls of 
viscid matter is given (Fig. E) ; and a front 
view of both viscid discs within the rostellum 
(Fig. D) is likewise given. This latter figure 
(D) probably best serves to explain the struc- 
ture of the rostellum ; but it must be under- 
stood that the front lip is here considerably 
depressed. The lowest part of the anther is 
united to the back of the rostellum, as may 
be seen in Fig. B. At an early period of 
growth the rostellum consists of a mass of 
polygonal cells, full of brownish matter, which 
cells soon resolve themselves into two balls of 
an extremely viscid semi-fluid substance, void 
of structure. These viscid masses are slightly 
elongated, almost flat on the top, and convex 
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below. They lie quite free within the ros- 
tellum (being surrounded by fluid), except at 
the back, where each viscid ball firmly adheres 
to a small portion or disc of the exterior mem- 
brane of the rostellum. The ends of the trwo 
caudicles are strongly attached to these two 
little discs of membrane. 

The membrane forming the whole exterior 
surface of the rostellum is at first continuous ; 
but as soon as the flower opens the slightest 
touch causes it to rupture transversely in a 
sinuous line, in front of the anther-cells and 
of the little crest or fold of membrane (see 
Fig. D) between them. This act of rupturing 
makes no difference in the shape of the ros- 
tellum, but converts the front part into a lip, 
which can easily be depressed. This lip is 
represented considerably depressed in Fig. D, 
and its edge is seen, Fig. B, in the front view. 
When the lip is thoroughly depressed, the two 
balls of viscid matter are exposed. Owing to 
the elasticity of the hinder part or hinge, the 
lip or pouch, when not pressed down, springs 
up and again encloses the two viscid balls. 

I will not affirm that the rupturing of the 
exterior membrane of the rostellum never 
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takes place spontaneously; and no doubt the 
membrane is prepared for the rupture by 
having become very weak along defined lines ; 
but several times I saw the act ensue from 
an excessively slight touch — so slight that I 
conclude that the action is not simply mecha- 
nical, but, for the want of a better term, may 
be called vital. We shall hereafter meet with 
other cases, in which the slightest touch or 
the vapour of chloroform causes the exterior 
membrane of the rostellum to rupture along 
certain defined lines. 

At the same time that the rostellum becomes 
transversely ruptured in front, it probably (for 
it was impossible to ascertain this fact from 
the position of the parts) ruptures behind in 
two oval lines, thus separating and freeing 
from the rest of the exterior surface of the 
rostellum the two little discs of membrane, to 
which externally the two caudicles are attached, 
and to which internally the two balls of viscid 
matter adhere. The line of rupture is thus very 
complex, but strictly defined. 

As the two anther-cells open longitudinally 
in front from top to bottom, even before the 
flower expands, as soon as the rostellum is 
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properly ruptured from the effects of a slight 
touch, its lip can be easily depressed, and, the 
two little discs of membrane being already 
separate, the two pollinia now lie absolutely 
free, but are still embedded in their proper 
places. So that the packets of pollen and the 
caudicles lie within the anther-cells ; the discs 
still form part of the posterior surface of the 
rostellum, but are separate; and the balls of 
viscid matter still lie concealed within the 
rostellum. 

Now let us see how this complex mechanism 
acts. Let us suppose an insect to alight on 
the labellum, which forms a good landing- 
place, and to push its head into the chamber 
(see side view Fig. I., A, or front view, B) at 
the back of which lies the stigma (s), in order 
to reach with its proboscis the end of the nec- 
tary ; or, which does equally well to show the 
action, push a sharply-pointed common pencil 
into the nectary. Owing to the pouch-formed 
rostellum projecting into the gangway of the 
nectary, it is scarcely possible that any object 
can be pushed into it without the rostellum 
being touched. The exterior membrane of the 
rostellum then ruptures in the proper lines, 
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and the lip or pouch is most easily depressed. 
When this is effected, one or both of the viscid 
balls will almost infallibly touch the intruding 
body. So viscid are these balls that whatever 
they touch they firmly stick to. Moreover 
the viscid matter has the peculiar chemical 
quality of setting, like a cement, hard and dry 
in a few minutes’ time. As the anther-cells 
are open in front, when the insect withdraws 
its head, or when the pencil is withdrawn, one 
pollinium, or both, will be withdrawn, firmly 
cemented to the object, projecting up like 
horns, as shown (Fig. II.) by the upper figure. 


Fig. II. 



B. 

A. Pollen-mass of 0. mascula, when first attached. 

B. do. do. after the act of depression. 

The firmness of the attachment of the cement 
is very necessary, as we shall immediately see ; 
for if the pollinia were to fall sideways or 
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backwards they could never fertilise the flower. 
From the position in which the two pollinia 
lie in their cells, they diverge a little when 
attached to any object. Now let us suppose 
our insect to fly to another flower, or insert 
the pencil (A, Fig. II.), with the attached pol- 
linium, into the same or into another nectary : 
by looking at the diagram (Fig. I., A) it will 
be evident that the firmly attached pollinium 
will be simply pushed against or into its old 
position, namely, into its anther-cell. How 
then can the flower be fertilised? This is 
effected by a beautiful contrivance : though 
the viscid surface remains immoveably affixed, 
the apparently insignificant and minute disc 
of membrane to which the caudicle adheres 
is endowed with a remarkable power of con- 
traction (as will hereafter be more minutely 
described), which causes the pollinium to sweep 
through about 90 degrees, always in one 
direction, viz., towards the apex of the pro- 
boscis or pencil, in the course, on an average, 
of thirty seconds. The position of the polli- 
nium after the movement is shown at B in 
Fig. II. Now after this movement and 
interval of time (which would allow the insect 
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to fly to another flower), it will be seen, by 
turning to the diagram (Fig. I., A), that, if 
the pencil be inserted into the nectary, the 
thick end of the pollinium will exactly strike 
the stigmatic surface. 

Here again comes into play another pretty 
adaptation, long ago noticed by Robert Brown.* 
The stigma is very viscid, but not so visdid 
as when touched to pull the whole pollinium 
off the insect’s head or off the pencil, yet 
sufficiently viscid to break the elastic threads 
(Fig. I., F) by which the packets of pollen- 
grains are tied together, and leave some of 
them on the stigma. Hence a pollinium 
attached to an insect or to the pencil can be 
applied to many stigmas, and will fertilise all. 
I have seen the pollinia of Orchis pyramidalis 
adhering to the proboscis of a moth, with the 
stump-like caudicle alone left, all the packets 
of pollen having been left glued to the stigmas 
of the flowers successively visited. 

One or two little points must still be 
noticed. The balls of viscid matter within 
the pouch-formed rostellum are surrounded 
with fluid; and this is very important, for, 

* ‘ Transactions of the Linnaean Society,’ vol. xvi. p. 731. 
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as already mentioned, the viscid matter sets 
hard when exposed to the air for a very 
short time. I have pulled the balls out of 
their pouches and have found that in a few 
minutes they entirely lost their power of ad- 
hesion. Again, the little discs of membrane, 
the movement of which, as causing the move- 
ment of the pollinium, is so absolutely indis- 
pensable for the fertilisation of the flower, lie 
at the upper and back surface of the rostellum, 
and are closely enfolded and thus kept damp 
within the bases of the anther-cells ; and this is 
very necessary, as an exposure of about thirty 
seconds causes the movement of depression to 
take place; but as long as the disc is kept 
damp the pollinium remains ready for Action 
whenever removed by an insect. 

Lastly, as I have shown, the pouch, after 
being depressed, springs up to its former posi- 
tion ; and this is of great service ; for if this 
action did not take place, and an insect after 
depressing the lip failed to remove either viscid 
ball, or if it removed one alone, in the first case 
both, and in the second case one of the viscid 
balls would be left exposed to the air ; conse- 
quently they would quickly lose all adhesive- 


Digitized by Google 





I 


Digitized by Google 


Digitized by 


Chap. I. 


ORCHIS MASCULA. 


19 


ness, and the pollinia would be rendered abso- 
lutely useless. That insects often remove one 
alone of the two pollinia at a time in many 
kinds of Orchis is certain ; it is even probable 
that they generally remove only one at a 
time, for the lower and older flowers almost 
always have both pollinia removed, and the 
younger flowers close beneath the buds, which 
will have been seldomer visited, have fre- 
quently only one pollinium removed. In a 
spike of Orchis maculata I found as many as 
ten flowers, chiefly the upper ones, which had 
only one pollinium removed ; the other polli- 
niuxn being in place, with the lip of the ros- 
tellum well closed up, and all the mechanism 
perfect for its subsequent removal by some 
insect. . 

The description now given of the action 
of the organs in Orchis mascula applies to 
0. morio, fusca, maculata, and latifolia, and to 
Aceras anthropomorpha.* These species pre- 

* The separation of this genus is evidently artificial. It is a 
toe Orchis, but with a very short nectary. Dr. Weddell has 
described (‘ Annalesdes Sci. Nat.,’ 3° ser. ‘ Bot.,’ tom. xviii. p. 6) 
the occurrence of numerous hybrids, naturally produced, between 
ftis Aceras and Orchis galeata. 
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sent slight and apparently co-ordinated differ- 
ences in the length of the caudicle, in the 
direction of the nectary, in the shape and 
position of the stigma, but they are not worth 
detailing. In all, the pollinia undergo, after 
removal from the anther-cells, the curious 
movement of depression, which is so necessary 
to place them in a right position on the insect’s 
head to strike the stigmatic surface of another 
flower. In Aceras the caudicle is unusually 
short ; the nectary consists of two minute 
rounded depressions ; the stigma is trans- 
versely elongated; the two viscid discs lie so 
close together within the rostellum that they 
affect each other’s outline ; this is worth notice, 
as a step towards the two becoming absolutely 
confluent, as in 0. pyramidalis. Neverthe- 
less, in Aceras a single pollinium is sometimes 
removed by insects, though more rarely than 
with the other species. 

We now come to Orchis pyramidalis, one of 
the most highly organised species which I 
have examined, and which is ranked by several 
botanists in a distinct genus. The relative 
position of the parts (Fig. III.) is here consi- 
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derably different from what it is in 0. mascula 
and its allies. There are two quite distinct 
rounded stigmatic surfaces (s, s, A) placed on 
each side of the pouch-formed rostellum. This 
latter organ, instead of standing some height 
above the nectary, is brought down (see side 
view B) so as to overhang and partially to 
close its orifice. The ante-chamber to the 
nectary formed by the union of the edges of 
the labellum to the column, which is large 
in 0. mascula and its allies, is here small. 
The pouch-formed rostellum is hollowed out 
on the under side in the middle : it is filled 
with fluid. The viscid disc is single, of the 
shape of a saddle (Figs. C and E), carrying 
on its nearly flat top or seat the two caudicles 
of the pollinia ; of which the two truncated 
ends firmly adhere to its upper surface. Before 
the membrane of the rostellum ruptures, it can 
be clearly seen that the saddle-formed disc 
forms part of the continuous surface of the 
rostellum. The disc is partially hidden and 
kept damp (which is of great importance) by 
the largely over-folded basal membranes of 
the two anther-cells. The upper membrane 
of the disc consists of several layers of minute 
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cells, and is therefore rather thick ; it is lined 
beneath with a layer of highly adhesive matter, 
which is formed within the rostellum. The 
single saddle-formed disc strictly answers to 
the two minute, oval, separate discs of mem- 
brane to which the two caudicles of 0. mascula 
and its allies are attached : two separate discs 
have here become completely confluent. 

When the flower opens and the rostellum 
has become symmetrically ruptured, either 
from a touch or spontaneously (I know not 


Description of Fig . III. 


a. anther. 
3.8. stigma, 
r. rostellum. 


L labellum. 

V. guiding plate on the labellum. 
n. nectary. 


A. Front view, with all sepals and petals removed, except the 

labellum. 

B. Side view, with all sepals and petals removed, with the 

labellum longitudinally bisected, and with the near side 
of the upper part of the nectary cut away. 

C. The two pollinia attached to the saddle-shaped viscid disc. 

D. The disc after the first act of contraction, with no object 

seized. 

E. The disc seen from above, and flattened by force, with one 

pollinium removed; showing the depression, by which 
the second act of contraction is effected. 

F. The pollinium removed by the insertion of a needle into the 

nectary, after it has clasped the needle by the first act of 
contraction. 

G. The same pollinium after the second act of contraction and 

depression. 
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which), the slightest touch depresses the lip, 
that is, the lower and bilobed portion of the 
exterior membrane of the rostellum, which pro- 
jects into the mouth of the nectary. When the 
lip is depressed, the under and viscid surface 
of the disc, still remaining in its proper place, 
is uncovered, and is almost certain to adhere 
to the touching object. Even a human hair, 
when pushed into the nectary, is stiff enough 
to depress the lip or pouch ; and the viscid sur- 
face of the saddle adheres to it. If, however, 
the lip be touched too slightly, it springs back 
and re-covers the under side of the saddle. 

The perfect adaptation of the parts is well 
shown by cutting off the end of the nectary 
and inserting a bristle at that end ; conse- 
quently in a reversed direction to that in 
which nature intended moths to insert their 
probosces, and it will be found that the ros- 
tellum may easily he tom or penetrated, but 
that the saddle is rarely or never caught. 
When the saddle sticking to a bristle together 
with its pollinia is removed, the under lip 
instantly curls closely inwards, and leaves the 
orifice of the nectary more open than it was 
before ; but whether this is of any real use to 
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moths which so frequently visit the flowers, 
and consequently to the plant, I will not pre- 
tend to decide. 

Lastly, the labellum is furnished with two 
prominent ridges (l 1 , Fig. A, B), sloping down 
to the middle and expanding outwards like 
the mouth of a decoy ; these ridges perfectly 
serve to guide any flexible body, like a fine 
bristle or hair, into the minute and rounded 
orifice of the nectary, which, small as it is, 
is partly choked up by the rostellum. This 
contrivance of the guiding ridges may be com- 
pared to the little instrument sometimes used 
for guiding a thread into the fine eye of a 
needle. 

Now let us see how these parts act. Let a 
moth insert its. proboscis (and we shall pre- 
sently see how frequently the flowers are 
visited by Lepidoptera) between the guiding 
ridges of the labellum, or insert a fine bristle, 
and it is surely conducted to the minute orifice 
of the nectary, and can hardly fail to depress 
the lip of the rostellum ; this being effected, the 
bristle comes into contact with the now naked 
and sticky under surface of the suspended 
saddle -formed disc. When the bristle is 
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removed, the saddle with the attached pol- 
linia is removed. Almost instantly, as soon 
as the saddle is exposed to the air, a rapid 
movement takes place, and the two flaps curl 
inwards and embrace the bristle. When the 
pollinia are pulled out by their caudicles, by a 
pair of pincers, so that the saddle has nothing 
to clasp, I observed that the tips curled inwards 
so as to touch each other in nine seconds (see 
Fig. D), and in nine more seconds the saddle 
was converted by curling still more inwards 
into an apparently solid ball. The probosces of 
the many moths which I have examined, with 
the pollinia of this Orchis attached to them, 
were so thin that the tips of the saddle just met 
on the under side. Hence a naturalist, who sent 
me a moth with several saddles attached to its 
proboscis, and who did not know of this move- 
ment, very naturally came to the extraordi- 
nary conclusion that the moth had cleverly 
bored through the exact centres of the so-called 
sticky glands of some Orchid. 

Of course this rapid clasping movement 
helps to fix the saddle with its pollinia upright 
on the proboscis, which is very important ; but 
the viscid matter rapidly setting hard would 
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probably suffice for this end, and the. real object 
gained is the divergence of the pollinia. The 
pollinia, being attached to the flat top or seat 
of the saddle, project at first straight up and 
are nearly parallel to each other ; but as the 
flat top curls round the cylindrical and thin 
proboscis, or round a bristle, the pollinia 
necessarily diverge. As soon as the saddle 
has clasped the bristle and the pollinia have 
diverged, a second movement commences, which 
action, like the last, is exclusively due to the 
contraction of the saddle-shaped disc of mem- 
brane, as will be more fully described in the 
seventh chapter. This second movement is the 
same as that in 0. mascula and its allies, and 
causes the divergent pollinia, which at first 
projected at right angles to the needle or 
bristle (see Fig. F), to sweep through nearly 
90 degrees towards the tip of the ne6dle (see 
Fig. Gr), so as to become depressed and finally 
to lie in the same plane with the needle. In 
three specimens this second movement was 
effected in from 30 to 34 seconds after the 
removal of the pollinia from the anther-cells, 
and therefore in about 15 seconds after the 
saddle had clasped the bristle. 

c 2 
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The use of this double movement becomes 
evident if a bristle with pollinia attached to 
it, which have diverged and become depressed, 
be pushed between the guiding ridges of the 
labellum into the nectary of the same or another 
flower (compare Figs. A and Q-) ; for the two 
ends of the pollinia will be found to have ac- 
quired exactly such a position that the end of 
the one strikes against the stigma on the one 
side, and the end of the other at the same mo- 
ment strikes against the stigma on the opposite 
side. These stigmas are so viscid that they 
rupture the elastic threads by which the packets 
of pollen are bound together ; and some dark- 
green grains will be seen, even by the naked 
eye, remaining on the two white stigmatic 
surfaces. I have shown this little experiment 
to several persons, and all have expressed the 
liveliest ‘ admiration at the perfection of the 
contrivance by which this Orchid is fertilised. 

As in no other plant, or indeed in hardly 
any animal, can adaptations of one part to 
another, and of the whole to other organised 
beings widely remote in the scale of nature, 
be named more perfect than those presented 
by this Orchis, it may be worth while briefly 
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to sum them up. As the flowers are visited 
both by day and night-flying Lepidoptera, I 
do not think that it is fanciful to believe 
that the bright-purple tint (whether or not 
specially developed for this purpose) attracts 
the day-fliers, and the strong foxy odour the 
night-fliers. The upper sepal and two upper 
petals form a hood protecting the anther and 
stigmatic surfaces from the weather. The 
labellum is developed into a long nectary in 
order to attract Lepidoptera, and we shall 
presently give reasons for suspecting that the 
nectar is purposely so lodged that it can be 
sucked only slowly (very differently from in 
most flowers of other families), in order to give 
time for the curious chemical quality of the 
viscid matter on the under side of the saddle 
setting hard and dry. He who will insert a 
fine and flexible bristle into the expanded 
mouth of the sloping ridges on the labellum 
will not doubt that they serve as guides ; and 
that they effectually prevent the bristle or pro- 
boscis from being inserted obliquely into the 
nectary. This circumstance is of manifest im- 
portance, for, if the proboscis were inserted 
obliquely, the saddle-formed disc would become 
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attached obliquely, and after the compounded 
movement of the pollinia they could not strike 
the two lateral stigmatic surfaces. 

Then we have the rostellum partially closing 
the mouth of the nectary, like a trap placed in 
a run for game ; and the trap so complex and 
perfect, with its symmetrical lines of rupture 
forming the saddle-shaped disc above, and the 
lip of the pouch below ; and, lastly, this lip so 
easily depressed that the proboscis of a moth 
could hardly fail to uncover the viscid disc and 
adhere to it. But if this did fail to occur, the 
elastic lip would rise again and re-cover and 
keep damp the viscid surface. We see the 
viscid matter within the rostellum attached to 
the saddle-shaped disc alone, and surrounded 
by fluid, so that the viscid matter does not 
set hard till the disc is withdrawn. Then 
we have the upper surface of the saddle, 
with its attached caudicles, also kept damp 
within the bases of the anther-cells, until with- 
drawn, when the curious clasping movement 
instantly commences, causing the pollinia to 
diverge, followed by the movement of depres- 
sion, which compounded movements together 
are exactly fitted to cause the ends of the 
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two pollinia to strike the two stigmatic sur- 
faces. These stigmatic surfaces are sticky 
enough not to tear off the whole pollinium from 
the proboscis of the moth, but by rupturing 
the elastic threads to secure a few packets of 
pollen, leaving plenty for other flowers. 

But let it be observed that, although the 
moth probably takes a considerable time to 
suck the nectar of any one flower, yet the 
movement of depression in the pollinia does 
not commence (as I know by trial) until the 
pollinia are fairly withdrawn out of their 
cells; nor will the movement be completed, 
and the pollinia be fitted to strike the stig- 
matic surfaces, until about half a minute has 
elapsed, which will give ample time for the 
moth to fly to another plant, and thus effect a 
union between two distinct individuals. Lastly, 
we have the wonderful growth of the pollen- 
tubes and their penetration of the stigma, as 
well as the mysteries of germination, though 
these are common to all phanerogamic plants. 

Orchis ustulata* resembles 0. pyramidalis 

* I am greatly indebted to Mr. G. Chichester Oxenden of 
Broome Park for fresh specimens of this Orchis, and for his 
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in some important respects, and differs in 
others. The labellum is deeply channelled; 
this channel, which replaces the guiding ridges 
of 0. pyramidalis, leads to the small trian- 
gular orifice of the short nectary. The upper 
angle of the triangle is overhung by the ros- 
tellum, the pouch of which is rather pointed 
below. Owing to this position of the rostellum, 
close to the mouth of the nectary, the stigma 
is necessarily double and lateral ; but we here 
have an interesting gradation, showing how 
easily the single and slightly lobed medial 
stigma of 0. maculata would pass through 
the bilobed stigma of 0. mascula into that of 
0. ustulata, and thence into the truly double 
stigma of 0. pyramidalis ; for in 0. ustulata, 
directly under the rostellum, there is a narrow 
rim, in direct continuity with the two lateral 
stigmas, and which itself has the character of 
a true stigma, as it is formed of utriculi, or 
true stigmatic tissue, exactly like that of the 
lateral stigmas. The viscid discs are some- 
what elongated. The pollinia undergo the 
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usual movement of depression, and in acquir- 
ing this position the two diverge slightly, so 
as to he ready to strike the lateral stigmas. 

The divergence seemed due to the manner 
or direction in which the membrane forming 
the top of the disc contracted obliquely ; but 
I am not sure of this observation. 

I have now- described the structure, as seen 
in fresh specimens, of most of the British 
species of the genus Orchis. All these species 
absolutely require the aid of insects for their 
fertilisation. This is obvious from the fact 
that the pollinia are so closely embedded in 
their anther-cells, and the disc with its ball of 
viscid matter in the pouch-formed rostellum, 
that they cannot be shaken out by violence. 
We have also seen numerous contrivances by 
which the pollinia assume, after an interval 
of time, a position adapted to strike the stig- 
matic surface ; and this indicates that the 
pollinia are habitually carried from one flower 
to another. But to prove that insects are 
necessary I covered up a plant of Orchis morio 
under a bell-glass, before any of its pollinia had 
been removed, leaving three adjoining plants 
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uncovered ; I looked at the latter every morn- 
ing, and daily found some of the pollinia 
removed, till all were removed with the ex- 
ception of the pollinia in one flower low down 
on one spike, and with the exception of those 
in one or two flowers at the apex of each 
spike, which were never removed. I then 
looked at the perfectly healthy plant under 
the bell-glass, and it had, of course, all its 
pollinia in their cells. I tried an analogous 
experiment with specimens of 0. mascula with 
exactly the same result. It deserves notice 
that the spikes which had been covered up, 
when subsequently left uncovered, had not 
their pollinia removed, and did not, of course, 
set any seed, whereas the adjoining plants 
produced plenty of seed ; and from this fact 
I infer that probably there is a proper season 
for each kind of Orchis, and that insects 
cease their visits after the proper season has 
passed, and the regular secretion of nectar 
has ceased. 

I have been in the habit for twenty years 
of watching Orchids, and have never seen 
an insect visit a flower, excepting butterflies 
twice sucking 0. pyramidalis and Gymnadenia 
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conopsea. That bees sometimes visit Orchids * 
I have evidence in a humble and hive bee 
sent me by Professor Westwood, with pollinia 
attached to them; and Mr. F. Bond informs 
me that he has seen pollinia attached to other 
species of bees ; but I feel almost certain that 
bees do not habitually visit the common British 
species of Orchis. On the other hand, I have 
met with several accounts in entomological 
works of pollinia having been observed attached 
to moths. Mr. F. Bond was so kind as to send 
me a large number of moths in this condition, 
with permission, at the risk of the destruction 
of the specimens, to remove the pollinia ; and 
this is quite necessary, in order to ascertain to 
what species the pollinia belong. Singularly 
all the pollinia (with the exception of a few 
from Orchids of the genus Habenaria, pre- 

* M. M4nifere (in Bull. Bot. Soc. de France, tom. i. 1854, 
p. 370) says he saw, in Dr. Gu4pin’s collection, bees collected at 
Saumur with the pollinia of Orchids attached to their heads ; and 
he states that a person who kept bees near the Jardin de la 
Faculty (at Toulouse ?) complained that his bees returned from 
the garden with their heads charged with yellow bodies, of which 
they could not free themselves. This is good evidence how 
firmly the pollinia become attached. There is nothing to show 
whether the pollinia in these cases belonged to the genus Orchis 
or to other genera of the family, some of which I know are 
visited by bees. 
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sently to be mentioned) belonged to 0. pyra- 
midalis. I here give the list of twenty-three 
species of Lepidoptera, with the pollinia of 0. 
pyramidalis attached to their probosces. 


Polyommatus aiexis. 

Lycaena phkeas. 

Arge galatliea. 

Hesperia sylvanus 
„ linea. 

Syrichthus alveolus. 
Anthrocera filipendulse. 

,, . trifolii.* 

Lithosia complana. 

Leucania lithargyria (two 
specimens). 

Caradrina blanda. 

„ alsines. 

Agrotis cataleuca. 


Eubolia mensuraria (two speci- 
mens). 

Hadena dentina. 

Heliothis marginata (two 
specimens). 

Xylophasia sublustris (two 
specimens). 

Euclidia glypbica. 

Toxocampa pastinum. 

Melanippe rivaria. 

Spilodes palealis. 

„ cinctalis. 

Acontia luctuosa. 


A large majority of these moths and butter- 
flies had two or three pairs of pollinia attached 
to them, and invariably to the proboscis. The 
Acontia had seven pair, and the Caradrina no 
less than eleven pair ! The probosces of these 
two latter moths presented an extraordinary 


* I am indebted to Mr. Parfitt for an examination of this moth, 
which is mentioned in the ‘ Entomologist’s Weekly Intelligencer,* 
vol. ii. p. 182, and vol. iii. p. 3, Oct. 3, 1857. The pollinia were 
erroneously thought to belong to Ophrys apifera. The pollen had 
changed from its natural green colour to yellowy ; on washing it, 
however, and drying it, the green tint returned. 
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arborescent appearance (Fig. IY.) The saddle- 

formed discs adhered to TTT 

Fig. Iv. 

the proboscis, one be- 
fore the other, with 
perfect symmetry (as 
necessarily follows from 
its insertion having 
been guided by the 
ridges on the label- 

Inrn^ pqpIi oaddlA Vipqt- Head P ro &»d8° * Aoontta luctoott 

eacn saaaie Dear- With seven pair of the polllnl* of Orchl* 
. . , . n n . . pyramldalls attached to the proboeci*. 

mg its pair oi pollima. 

The unfortunate Caradrina, with its proboscis 
thus encumbered, could hardly have reached 
the extremity of the nectary, and would soon 
have been starved to death. These two moths 
must have sucked many more than the seven 
and eleven flowers, of which they bore the 
trophies, for the earlier attached pollinia had 
lost much of their pollen, showing that they 
had touched many viscid stigmas. 

This list shows, also, how many species of 
Lepidoptera visit the same kind of Orchis. 
The Hatfena also frequents Habenaria. Pro- 
bably all the Orchids provided with spur-like 
nectaries are visited indifferently by many 
kinds of moths. I have twice observed Gym- 
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nadenia conopsea, transplanted many miles 
from its native home, with nearly all its pol- 
linia removed. Mr. Marshall of Ely* has made 
the same observation on transplanted specimens 
of 0. maculata. I have not sufficient evidence, 
but I suspect that the Neottese and Malaxeae, 
which have not tubular nectaries, are fre- 
quented by other orders of insects. Listera 
is generally fertilised by small Hymenoptera ; 
Spiranthes by humble-bees. Mr. Marshall 
found that fifteen plants of Ophrys muscifera, 
transplanted to Ely, had not one pollen-mass 
removed ; so it was during the first summer 
with Epipactis latifolia planted in my own 
garden ; during the following summer six 
flowers out of ten had their pollinia removed 
by some insect. These facts possibly indicate 
that certain Orchids require special insects for 
their fertilisation. On the other hand, Mal- 
axis paludosa, placed in a bog abopt two miles 
from that in which it grew, had most of its 
pollinia immediately removed. 

The list which follows serves to sljow that 

* ‘Gardener’s Chronicle,’ 1861, p. 73. Mr. Marshall’s com- 
munication was in answer to some remarks of mine on the subject 
previously published in the ‘ Gardener’s Chronicle,’ 1860, p. 528. 
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in most cases moths perform *the work of 
fertilisation effectually. But the list by no 
means gives a fair idea how effectually it is 
done ; for I have often found nearly all the 
polling removed ; but generally I kept an 
exact record in exceptional cases alone, as may 
be seen by the appended remarks. Moreover, - 
in most cases, the pollinia which had not been 
removed were, in the upper flowers beneath 
the buds, and many of these would probably 
have been subsequently removed. I have 
often found abundance of pollen on the stigmas 
of flowers which had not their own pollinia 
removed, showing that they had been visited 
by insects ; in many other flowers the pollinia 
had been removed, but no pollen had, as yet, 
been left on their stigmas. 

In the second lot of 0 . morio, given in the 
list, we see the injurious effects of the extra- 
ordinary cold and wet season of 1860 in the 
infrequency of the visits of insects, and, con- 
sequently, on the fertilisation of this Orchid. 
Very few seed-capsules were produced this 
year. 

In 0 . pyramidalis I have examined spikes 
in which every single expanded flower had its 
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pollinia removed. The forty-nine lower flowers 
of a spike from Folkestone (sent me by Sir 
Charles Lyell) actually produced forty-eight 
fine seed-capsules ; and of the sixty-nine lower 
flowers in three other spikes, seven alone had 
failed to produce capsules. These facts show 
conclusively how well moths had performed 
their office of marriage-priests. 

In the list, the third lot of 0. pyramidalis 
grew on a steep grassy bank, overhanging 
the sea near Torquay, and where there were 
no bushes or other shelter for moths ; being 
surprised how few pollinia had been removed, 
though the spikes were old, and very many of 
the lower flowers had withered, I gathered, for 
comparison, six other spikes from two bushy 
and sheltered valleys, half a mile on each 
side of the exposed bank ; these spikes were 
certainly younger, and would probably have 
had several more of their pollinia removed ; 
but in their present condition we see how 
much more frequently they had been visited by 
moths, and consequently fertilised, than those 
growing on the much exposed bank. The Bee 
Ophrys and 0. pyramidalis, in many parts of 
England, grow mingled together ; and they did 
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so here, but the Bee Ophrys, instead of being, 
as usual, the rarer species, was here much 
more abundant than 0. pyramidalis; no one 
would readily have suspected that probably 
one chief reason of this difference was, that 
the exposed situation was unfavourable to 
moths, and therefore to the seeding of 0. 
pyramidalis; whereas, as. we shall hereafter 
see, the Bee Ophrys is independent of insects. 

I counted many spikes of 0. latifolia, be- 
cause, being familiar with the 'usual state of 
the closely-allied 0. maculata, I was surprised 
to observe in nine nearly withered ^>ikes how 
few pollinia had been removed. In one instance, 
however, I found O. maculata even worse 
fertilised ; for seven spikes, which had borne 
315 flowers, produced only forty-nine seed- 
capsules — that is, each plant on an average 
produced only seven capsules : in this case the 
plants had grown in greater numbers close 
together, forming large beds, than I had ever 
before observed ; and I imagined that there 
were too many plants for the moths to suck- 
and fertilise. On some other plants, growing 
at no great distance, I found above thirty- 
capsules on each spike. 
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Orchis fusca offers a more curious case of 
imperfect fertilisation. I examined ten fine 
spikes from two localities in South Kent, sent 
to me by Mr. Oxenden and Mr. Malden : most 
of the flowers on these spikes were partly 
withered, with the pollen mouldy even in the 
uppermost flowers ; hence we may safely 
infer that no more pollinia would have been 
removed. I examined all the flowers only in 
two spikes, on account of the trouble from their 
withered condition, and the result may he seen 
in the list, namely, fifty-four flowers with both 
pollinia in place, and only eight with one or 
both removed. We see in this Orchid, and in 
O. latifolia, neither of which had been suffi- 
ciently visited by moths, that there are more 
flowers with one pollinium than with both re- 
moved. I casually examined many flowers in 
the other spikes of 0. fusca, and the proportion 
of pollinia removed was evidently not greater 
than in the two given in the list. The ten 
spikes had borne 358 flowers, but, in accord- 
ance with the few pollinia removed, only 
eleven capsules had been formed : five of the 
ten spikes bore not a single capsule; two 
spikes had only one, and one bore as many as 


Digitized by Google 



44 


SECRETION OF NECTAR. 


Chap. I. 


four capsules. As corroborating what I have 
previously said on pollen being often found on 
the stigmas of flowers which have their own 
pollinia in place, I may add that, of the eleven 
flowers which had produced capsules, five had 
both pollinia still within their now withered 
anther-cells. 

From these facts the suspicion naturally 
arises that 0. fusca is so rare a species in 
Britain from not being sufficiently attractive 
to our moths, and consequently not producing 
a sufficiency of seed. C. K. Sprengel * noticed, 
that in Germany 0. militaris (ranked by 
Bentham as the same species with 0. fusca) is 
likewise imperfectly fertilised, but more per- 
fectly than our 0. fusca ; for he found five old 
spikes bearing 138 flowers, which had set 
thirty-one capsules ; and he contrasts the state 
of these flowers with those of Gymnadenia 
conopsea, in which almost every flower pro- 
duces a capsule. 

An allied curious subject remains to be 
discussed. The existence of a well-developed 
spur-like nectary seems almost to imply the 
* ‘ Das entdeckte Geheimniss,’ etc. s. 404. 
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secretion of nectar. But Sprengel, a most 
careful observer, thoroughly searched many 
flowers of O. latifolia and of 0. morio, and 
could never find a drop of nectar ; nor could 
Krunitz* find nectar either in the nectary or 
on the labellum of 0. morio, fusca, militaris, 
maculata, and latifolia. I have looked to all 
the species hitherto mentioned in this work, 
and could find no signs of nectar ; I examined, 
for instance, eleven flowers of 0. maculata, 
taken from different plants growing in dif- 
ferent districts, and taken from the most 
favourable position on each spike, and could 
not find under the microscope the smallest 
bead of nectar. Sprengel calls these flowers 
“ Scheinsaftblumen,” or sham-nectar-producers; 
that is, he believes, for he well knew that the 
visits of insects were indispensable for their 
fertilisation, that these plants exist by an 
organized system of deception. But when we 
reflect on the incalculable number of plants 
which have existed for enormous periods of 
time, all absolutely requiring for each genera- 

* Quoted by J. G. Kurr in bis ‘ Untersuchungen tiber die 
Bedeutung der Nektarien,’ 1833, s. 28. See also ‘ Das entdeckte 
Geheimniss,’ s. 403. 
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tion insect - agency ; when we think of the 
special contrivances clearly showing that, after 
an insect has visited one flower and has been 
cheated, it must almost immediately go to 
a second flower, in order that impregnation 
may be effected (of which fact we have the 
plainest evidence in the large number of pol- 
linia attached to the probosces of those moths 
which had visited 0. pyramydalis), we cannot 
believe in so gigantic an imposture. He who 
believes in this doctrine must rank very low 
the instinctive knowledge of many kinds of 
moths. 

To test the intellect of moths I tried the 
following little experiment, which ought to 
have been tried on a larger scale. I removed 
a few already-opened flowers on a spike of 
0. pyramidalis, and then cut off about half 
the length of the nectaries of the six next 
not-expanded flowers. When all the flowers 
were nearly withered, I found that thirteen 
of the fifteen upper flowers with perfect 
nectaries had their pollinia removed, and two 
alone had their pollinia still in their anther- 
cells ; of the six flowers with their nectaries 
cut off, three had their pollinia removed, and 
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three were still in place; and this seems to 
indicate that moths do not go to work in a 
quite senseless manner. 

Nature may be said to have tried, but not 
quite fairly, this same experiment ; for Orchis 
pyramidalis, as shown by Mr. Bentham, * 
often produces monstrous flowers without a 
nectary, or with a short and imperfect one. 
Sir C. Lyell sent me several spikes from Folke- 
stone with many flowers in this condition : 
I found six without a vestige of a nectary, 
and their pollinia had not been removed. In 
about a dozen other flowers, having either 
short nectaries, or with the labellum imperfect, 
with the guiding ridges either absent or deve- 
loped in excess and rendered foliaceous, the 
pollinia in one alone had been removed, and 
the ovarium of another flower was swelling. 
Yet I found that the saddle-formed discs in 
the first six and in the dozen other flowers 
were perfect, and that they readily clasped a 
needle when inserted in the proper place. 
Moths had removed the- pollinia, and had 
thoroughly well fertilised the perfect flowers 
on the same spikes ; so that they must have 
* ‘ Handbook of the British Flora/ 1858, p. 501. 
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neglected the monstrous flowers, or, if visiting 
them, the derangement in the complex mecha- 
nism had hindered the removement of the pol- 
linia, and prevented their fertilisation. 

From these several facts I still suspected 
that nectar must be secreted by our common 
Orchids, and I determined to examine 0. morio 
rigorously. As soon as many flowers were 
open, I began to examine them for twenty- 
three consecutive days : I looted at them after 
hot sunshine, after rain, and at all hours : I 
kept the spikes in water, and examined them 
at midnight, and early the next morning : I 
irritated the nectaries with a bristle, and ex- 
posed them to irritating vapours : I took 
flowers which had quite lately had their 
pollinia removed by insects, of which I had 
independent proof on one occasion by finding 
within the nectary grains of some foreign 
pollen ;* and I took other flowers which from 
their position on the spike would soon have 
had their pollinia removed; but the nectary 
was invariably quite dry. 

* I may mention that on soaking and separating the laminae 
of the proboscis of a moth, which had the pollinia of a Habenaria 
attached to its head, a surprising number of pollen-grains of some 
other plant were seen in the water. 
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I still thought that the secretion might 
perhaps take place at the earliest dawn, as I 
have found that the secretion of nectar in 
flowers of other orders ceases and commences 
in the most rapid manner. Consequently, as 
0. pyramidalis is visited (as may be seen in 
the foregoing list) by butterflies and by several 
day-flying moths (such as Anthrocera and 
Acontia), I carefully examined its nectary, 
taking plants from several localities and the 
most likely flowers, as just explained ; but 
the glittering points within the nectary were 
absolutely dry. Hence we may safely con- 
clude that the nectaries of the above-named 
Orchids neither in this country nor in Germany 
ever contain nectar. 

In examining the nectaries of 0. morio and 
maculata, and especially of 0. pyramidalis, I 
was surprised at the degree to which the inner 
and outer membranes forming the tube or spur 
were separated from each other, — also at the 
delicate nature of the inner membrane, which 
could be most easily penetrated, — and, lastly, 
at the quantity of fluid contained between 
these two membranes. So copious is this 
fluid, that, having at first merely cut off the 

i) 
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ends of the nectaries of 0. pyramidalis, and 
gently squeezing them on glass under the 
microscope, such large drops of fluid exuded 
from the cut ends that I concluded that the 
nectaries certainly did contain nectar ; but 
when I carefully made, without any pressure, 
a slit along the upper surface, and looked into 
the tube, I found that the inner sin-face was 
quite dry. 

I then examined the nectaries of Gymna- 
denia conopsea (a plant ranked by some 
botanists as a true Orchis) and of Habenaria 
bifolia, which are always one-third or two- 
thirds full of nectar : the inner membrane pre- 
sented the same structure in being covered 
with papillae, but there was a plain difference 
in the inner and outer membranes being closely 
united, instead of being, as with the above- 
named species of Orchis, in some degree sepa- 
rated from each other and charged with fluid. 
Hence I am led to suspect that moths pene- 
trate the lax inner membrane of the nectaries 
of these Orchids, and suck the copious fluid 
between the two membranes. I am aware that 
this is a bold hypothesis; for no case is re- 
corded of nectar being contained between the 
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two membranes of a nectary,* or of Lepidop- 
tera penetrating with their delicate probosces 
even the laxest membrane. 

We have seen how numerous and beautifully 
adapted the contrivances are for the fertilisar 
tion of Orchids. We know that it is of the 
highest importance that the pollinia, when 
attached to the head or proboscis of an insect, 
should not fall sideways or backwards. We 
know that the ball of viscid matter at the 
extremity of the pollinium rapidly becomes 
more and more viscid, and sets hard in a few 
minutes’ time : therefore we can see that it 
would .be an advantage to the plant if the 
moth were delayed in sucking the nectar, so 
as to give time for the viscid disc to become 
immoveably affixed. Assuredly moths would 
be delayed if they had to bore through several 
points of the inner membrane of the nectary, 
and to suck the nectar from the intercellular 
spaces. This explanation of the good thus 
gained in some degree corroborates the hypo- 

* The nearest approach to this supposed case, yet really dis- 
tinct, is the secretion of nectar in several monocotyledonous plants 
(as described by Ad. Brongniart in BulL Soc. Bot. de France, 
tom. i. 1854, p. 75) from between the two walls (feuillets) which 
form the divisions of the ovarium. But the nectar in this case is 
conducted to the outside by a channel ; and the secreting surface 
is homologically an exterior surface. 

D 2 
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thesis that the nectaries of the above-named 
species of Orchis do not secrete nectar exter- 
nally, but into internal cavities. 

The following singular relation supports 
this view more strongly. I have found nectar 
within the nectaries of only five British species 
of Ophrese, namely, in Gymnadenia conopsea 
and albida, in Habenaria bifolia and chlo- 
rantha, and in Peristylus (or Habenaria) 
viridis. The first four of these species have 
the viscid surface of the discs of their pollinia, 
not enclosed within a pouch, but naked, which 
by itself shows that the viscid matter has a 
different chemical nature from that in the 
species of true Orchis, and does not rapidly 
set hard when exposed to the air. But to 
make sure of this I removed the pollinia from 
their anther-cells, so that the upper as well 
as the under surfaces of the viscid discs were 
freely exposed to the air; in Gymnadenia 
conopsea the* disc remained sticky for two 
hours, and in Habenaria chlorantha for more 
than twenty-four hours. In Peristylus viridis 
the viscid disc is covered by a pouch-formed 
membrane, but this is so minute that botanists 
have overlooked it. I did not, when examin- 
ing this species, see the importance of exactly 
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ascertaining how rapidly the viscid matter set 
hard; but I copy from my notes the words 
written at the time : “ Disc remains sticky for 
some time when removed from its little pouch.” 

Now the bearing of these facts is clear : if, 
as is certainly the case, the viscid matter of 
the discs of these five latter species is so viscid 
as to serve at once for the firm attachment of 
the pollinia to insects, and does not quickly 
become more and more viscid and set hard, 
there could be no use in moths being delayed 
in sucking the nectar by having to bore 
through the inner membrane of the nectaries 
at several points; and in these five species, 
and in these alone, we find copious nectar 
ready stored for their use in the open tubular 
nectaries. If this relation, on the one hand, 
between the viscid matter requiring some little 
time to set hard, and the nectar being so 
lodged that moths are delayed in getting it; 
and, on the other hand, between the viscid 
matter being at first as viscid as ever it will 
become, and the nectar lying all ready for 
rapid suction, be accidental, it is a fortunate 
accident for the plant. If not accidental, and 
I cannot believe it to be accidental, what a 
singular case of adaptation ! 
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Ophre® continued — Fly and Spider Ophrys — Bee Ophrys, 
apparently adapted for perpetual self-fertilisation, but with 
paradoxical contrivances for intercrossing — The Frog Orchis ; 
fertilisation effected by nectar secreted from two parts of the 
labellum — Gymnadenia conopsea — Greater and Lesser 
Butterfly Orchis ; their differences and means Of fertilisation — 
Summary on the powers of movement in the pollinia. 

We now come to those genera of Ophreae 
which chiefly differ from Orchis in having 
two separate pouch-formed rostellums,* instead 
of the two being confluent, as in Orchis. 
First for the genus Ophrys. 

* It is not correct to speak of two rostellums, but the inac- 
curacy may be forgiven from its convenience. The rostellum 
strictly is a single organ, formed from the modification of the 
dorsal stigma and pistil; so that in Ophrys the two pouches 
and the intermediate space together form the true rostellum. 
Again, in Orchis I have spoken of the pouch-formed organ as 
the rostellum, but strictly the rostellum includes the little crest 
or fold of membrane projecting between the bases of the anther- 
cells. This folded crest (sometimes converted into a solid ridge)* 
corresponds with the smooth ridge lying between the two pouches 
in Ophrys, and owes its protuberant and folded condition in 
Orchis to the two pouches having been brought together and be- 
become confluent. This modification will be more fully explained 
in the seventh chapter. 
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Fig. y. 



Ophrys muscifeba, ob Fly Ophrys. 


a. anther. I s. stigma, 

rr. rostellum. | l. labellum. 

A. Flower viewed in front: the two upper petals are almost 

cylindrical and hairy : the two rostellums stand a little in 
advance of the bases of the anther-cells ; but this is not 
shown from the foreshortening of the drawing. 

B. One of the two pollinia removed from its anther-cell, and 

viewed laterally. 

In Ophrys muscifera, or the Fly Ophrys, the 
chief peculiarity is that the caudicle of the pol- 
linium (B) is doubly and almost rectangularly 
bent. The nearly circular piece of membrane, 
to the under side of which the ball of viscid 
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matter is attached, is of considerable size, and 
plainly forms the s ummi t, of the rostellum, 
instead of forming, as in Orchis, the posterior 
and upper surface ; consequently the attached 
end of the caudicle, after the flower has ex- 
panded, is exposed to the air. As might 
have been expected from this circumstance, 
the caudicle is not capable of that movement 
of depression, characteristic of all the species 
of Orchis ; for this movement is always excited 
when the upper membrane of the disc is first 
exposed to the air. The ball of viscid matter 
is bathed in fluid within the pouch formed by 
the lower half of the rostellum, and this is 
necessary, as the viscid matter rapidly sets 
hard in the air. The pouch is not elastic, and 
does not spring up when the polhnium is 
removed. Such elasticity would have been 
of no use, as there is here a separate pouch 
for each viscid disc ; whereas in Orchis, after 
one pollinium has been removed, the other 
has to be kept covered up and ready for 
action. Hence it would appear as if nature 
were so economical as to save even super- 
fluous elasticity. 

The pollinia cannot, as I have often tried, 
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be jarred out of the anther-cells by violence. 
That insects of some kind visit these flowers, 
though not frequently, and remove the pol- 
linia, is certain, as we shall immediately see. 
Twice I have found abundant pollen on the 
stigmas of flowers, in which both their own 
pollinia were still in their cells ; and, no doubt, 
had I oftener looked, I should have oftener 
observed this fact. The elongated labellum 
affords a good standing-place for insects : at 
its base, just beneath the stigma, there is a 
rather deep depression, representing the nec- 
tary in Orchis ; but I could never see a trace 
of nectar; nor have I observed any insects, 
often as I have watched these inconspicuous 
and scentless flowers, even approach them. 
On each side of the base of the labellum there 
is a shining knob, with an almost metallic 
lustre, appearing like two drops of fluid ; and 
if I could in any case believe in Sprengel’s 
sham-nectaries, I should believe it in this 
instance. What induces insects to visit these 
flowers I can at present only conjecture. The 
two pointed pouches, covering the viscid discs, 
stand not far apart, and project over the 
stigma : any object gently pushed right against 
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one of them (in Orchis the push should be 
directed rather downwards) depresses the 
pouch, touches and adheres to the viscid ball, 
and the pollinium is easily removed. 

The structure of the flower leads me to 
believe that small insects (as we shall see in 
the case of Listera) crawl along the labellum 
to its base, and that in bending their heads 
downwards or upwards they strike against 
one of the pouches ; they then fly to another 
flower with a pollinium attached to their heads, 
and there bending down to the base of the 
labellum, the pollinium, owing to its doubly 
bent caudicle, strikes the sticky stigmatic sur- 
face, and leaves pollen on it. Under the next 
species we shall see good reason to believe 
that the doubly bent caudicle of the Fly 
Ophrys serves instead of the usual movement 
of depression. 

That insects do visit the flowers of the Fly 
Ophrys and remove the pollinia, though not 
effectually or sufficiently, the following cases 
show. During several years before 1858 I 
occasionally examined some flowers, and found 
that out of 102 only thirteen had one or both 
pollinia removed. Although at the time I 
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recorded in my notes that most of the flowers 
were partly withered, I now think that I must 
have included a good many young flowers, 
which might perhaps have been subsequently 
visited ; so I prefer trusting to the following 
observations. 


- 

Number of Flowers. 

— 

Both Polltnia 
or one removed 
by Insects. 

Both Pollinia 
in their Cells. 

In 1858, 17 plants, bearing 57 flowers,) 
growing near each other ) 

30 

27 

In 1858, 25 plants growing in another) 
spot, and bearing 65 flowers .. .. i 

15 

50 

In 1860, 17 plants, bearing 61 flowers 

28 

33 

In 1861, 4 plants bearing 24 flowers] 
from S. Kent, all the previous plants > 
having grown in N. Kent .. .. I 

15 

9 

Total 

88 

119 



We here see that, out of 207 flowers ex- 
amined, not half had been visited by insects. 
Of the eighty-eight flowers visited, thirty-one 
had only one pollinium removed. As the visits 
of insects are indispensable to the fertilisation 
of this Orchid, it is remarkable (as in the case 
of Orchis fusca) that this Ophrys has not been 
rendered more attractive to insects. The num- 
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ber of seed-capsules produced is proportionately 
even less than the number of flowers visited 
by insects. The year 1861 was extraordi- 
narily favourable to this species in this part 
of Kent, and I never saw such numbers in 
flower ; accordingly I marked eleven plants, 
which bore forty-nine flowers, but these pro- 
duced only seven capsules. Two of the plants 
each bore two capsules, and three other plants 
each bore one, so that no less than six plants 
did not produce a single capsule ! "What are 
we to conclude from these facts? Are the 
conditions of life unfavourable to this species, 
though it was so numerous in some places 
this year as to deserve being called quite com- 
mon ? Could the plant nourish more seed ; 
and would it be of any advantage to it to 
produce more seed ? Why does it produce so 
many flowers, if a larger number of seeds 
would not be advantageous to it ? Something 
seems to be out of joint in the machinery of 
its life. We shall presently see what a re- 
markable contrast another species of this same 
genus, the Ophrys apifera or Bee Ophrys, pre- 
sents in producing seed. 

Ophrys aranifera , or the Spider Ophrys. — I 
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am indebted to Mr. Oxenden for a few spikes of 


this rare species. The 
caudicle (Fig. A) rises 
straight up from the 
viscid disc, and is then 
curved or bent forwards 
in the same manner, hut 
not in so great a degree, 
as in the last species. 
The point of attachment 


Fig. VI. 



B A. 


Ophrys aranlfera. 

A. Pollinium before the act of 

depression. 

B. Pollinium after the act of 

depression. 


of the caudicle to the membrane of the disc is 


hidden within the bases of the anther-cells, and 
is thus kept damp ; consequently, as soon as 
the pollinia are exposed to the air, the usual 
movement of depression takes place, and the 
pollinia sweep through an angle of about 
ninety degrees. By this movement the pol- 
linia (supposing them to have become attached 
to an insect’s head) assume a position exactly 
adapted to strike the stigmatic surface, which 
is situated, relatively to the pouch-formed ros- 
tellums, rather lower down in the flower than 
in the Fly Ophrys. If we compare the wood- 
cut of the pollinium of the present species, or 
Spider Ophrys, after the movement, with that 
of the Fly Ophrys, which is incapable of 
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movement, it is impossible to doubt that the 
permanent rectangular bend near the disc of 
the latter serves the same end as the move- 
ment of depression. 

I examined fourteen flowers of the Spider 
Ophrys, several of which were partly withered ; 
both pollinia were removed in none, and in 
three alone one pollinium had been removed. 
Hence this species, like the Fly Ophrys, appa- 
rently is not much visited by insects. 

The anther-cells are remarkably open, so 
that, in travelling in a box, two pair of pollinia 
had fallen out, and were sticking by their 
viscid discs to the flower. Here we have, as 
throughout nature, evidence of gradation ; for 
though the wide opening of the anther-cells 
is of no use to this species, it is of the highest 
importance, as we shall immediately see, to 
the following species, namely, the Bee Ophrys. 
So, again, the flexure of the upper end of the 
caudicle of the pollinium towards the labellum, 
though of service to the Spider and Fly 
Ophrys, in order that the pollinium, when 
removed by insects and carried to another 
flower, should strike the stigma, is exag- 
gerated in the following species, and serves 


Digitized by Google 



Chap. II. 


BEE OPHRYS. 


63 


for the very different purpose of self-ferti- 
lisation. 

Ophrys api/era . — In the Bee Ophrys we 
meet with widely different means of fertilisa- 
tion as compared with the other species of the 
genus, and, indeed, as far as I know, with all 
other Orchids. The two pouch-formed ros- 
tellums, the viscid discs, and the position of the 


Fig. VII. 



Ophrys apifera, or Bee Ophrys. 


a. anther. 1 1. labellum. 

A- Side view of flower, with the upper sepal and the two upper 
petals removed. One pollinium, with its disc still in its 
pouch, is represented as just falling out of the anther-cell ; 
and the other has fallen almost to its full extent, opposite 
to the hidden stigmatic surface. 

B. Pollinium in the position in which it lies embedded. 
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stigma, are nearly the same as in other species 
of Ophrys ; but to my surprise, I have observed 
that the distance of the two pouches from each 
other, and the shape of the mass of pollen- 
grains, are variable. The caudicles of the 
pollinia are remarkably long, thin, and flexible, 
instead of being, as in all the other Ophreae, 
rigid enough to stand upright. They are 
necessarily curved forward at their upper ends, 
owing to the shape of the anther-cells ; and 
the pear-shaped masses of pollen lie embedded 
high above and directly over the stigma. The 
anther-cells naturally open soon after the 
flower is fully expanded, and the thick ends of 
the pollinia fall out, the viscid discs still re- 
maining in their pouches. Slight as is the 
weight of the pollen, yet the caudicle is so 
thin, and soon becomes so flexible, that, in the 
course ' of a few hours, they sink down, until 
they hang freely in the air (see lower pollen- 
mass in Fig. A) exactly opposite to and in 
front of the stigmatic surface. When in this 
position a breath of air, acting on the expanded 
petals, sets the flexible and elastic caudicles 
vibrating, and they almost immediately strike 
the viscid stigma, and, being there secured, 
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impregnation is effected. To make sure that 
no other aid was requisite, though the experi- 
ment was superfluous, I covered up a plant 
under a net, so that some wind, but no insects, 
could pass in, and in a few days the pollinia 
had become attached to the stigmas ; but the 
pollinia of a spike kept in water in a still room, 
remained free, suspended in front of the stigma. 

Robert Brown * first ' observed that the 
structure of the Bee Ophrys is adapted for self- 
fertilisation. When we consider the unusual 
and perfectly-adapted length, as well as the 
remarkable thinness, of the caudicles of the 
pollinia; when we see that the anther-cells 
naturally open, and that the masses of pollen, 
from their weight, slowly fall down to the 
exact level of the stigmatic surface, and are 
there made to vibrate to and fro by the 
slightest breath of wind till the stigma is 
struck; it is impossible to doubt that these 
points of structure and function, which occur 
in no other British Orchid, are specially 
adapted for self-fertilisation. 

* ‘ Transact. Linn. Soc.’ vol. xvi. p. 740. Brown erroneously 
believed that this peculiarity was common to the genus. As far 
as the British species are concerned, it applies to this one alone 
of the four species. 
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The result is what might have been antici- 
pated. I have often noticed that the spikes of 
the Bee Ophrys apparently produced as many 
seed-capsules as flowers ; and near Torquay I 
carefully examined many dozen plants, some 
time after the flowering season ; and on all I 
found from one to four, and occasionally five, 
fine capsules, that is, as many capsules as there 
had been flowers ; in extremely few cases 
(excepting a few deformed flowers, generally 
on the summit of the spike) could a flower be 
found which had not produced a capsule. Let 
it be observed what a contrast this case pre- 
sents with that of the Fly Ophrys, which 
requires insect agency, and which from forty- 
nine flowers produced only seven capsules ! 

From what I had seen of other British 
Orchids, I was so much surprised at the self- 
fertilisation of this species, that during many 
years I have looked at the state of the pollen- 
masses in hundreds of flowers, and I have 
never seen, in a single instance, reason to be- 
lieve that pollen had been brought from one 
flower to another. Excepting in a few mon- 
strous flowers, I have never seen an instance 
of the pollinia failing to reach their own stig- 
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mas. In a very few cases I have found one 
pollinium removed, but in some of these cases 
the marks of slime led me to suppose that 
slugs had devoured them. For instance, in 
1860, I examined in North Kent twelve 
spikes bearing thirty-nine flowers, and three 
of these had one pollinium removed, all the 
other pollinia being glued to their own stig- 
mas. In another lot, from another locality, 
however, I found the unparalleled case of two 
flowers with both pollinia removed, and two 
others with one removed. I have examined 
some flowers from South Kent with the same 
result. Near Torquay I examined twelve 
spikes bearing thirty-eight flowers, and in 
these one single pollinium alone had been 
removed. We must not forget that blows 
from animals or storms of wind might occa- 
sionally cause the loss of a pollinium. 

In the Isle of Wight Mr. A. Gr. More was 
so kind as to examine carefully a large num- 
ber of flowers. He observed that in plants 
growing singly both pollinia were invariably 
present. But on taking home several plants, 
from a large number growing in two places, 
and selecting plants which seemed to have had 
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some pollinia removed, he examined' 136 
flowers : of these ten had lost both pollinia, 
and fourteen had lost one ; so here there 
seems at first evidence of the pollinia having 
been removed by their adhesion to insects; 
but then Mr. More found no less than eleven 
pollinia (not included in the above cases of 
removal) with their caudicles cut or gnawed 
through, but with their viscid discs still in 
their pouches, and this proves that some other 
animals, not insects, probably slugs, had been 
at work. Three of the flowers were much 
gnawed. Two pollinia, which had apparently 
been thrown out by strong wind, were sticking 
to the sepals, and three pollinia were found 
loose in his collecting box, so that it is very 
doubtful whether many, or indeed any, of the 
pollinia had been removed by adhesion to 
insects. I will only add that I have never 
seen an insect visit these flowers.* Robert 
Brown imagined that the flowers resembled 
bees in order to deter insects from visiting 

* Mr. Gerard E. Smith, in his ‘ Catalogue of Plants of S. Kent,’ 
1829, p. 25, says : “ Mr. Price has frequently witnessed attacks 
made upon the Bee Orchis by a bee, similar to those of the 
troublesome Apis muscorum.” What this sentence means I can- 
not conjecture. 
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them; I cannot think this probable. The 
equal or greater resemblance of the Fly 
Ophrys to an insect does not deter the visits 
of some unknown insect, which, in that species, 
are indispensable for the act of fertilisation. 

Whether we look to the structure of the 
several parts of the flower as far as hitherto 
described, or to the actual state of the pollinia 
in numerous plants taken during different 
seasons from different localities, or to the 
number of seed-capsules produced, the evidence 
seems conclusive that we here have a plant 
which is self-fertilised for perpetuity. But now 
let us look to the other side of the case. When 
an object is pushed (as in the case of the Fly 
Ophrys) right against one of the pouches of 
the rostellum, the lip is depressed, and the 
large extremely viscid disc adheres firmly to 
the object, and the pollinium is removed. Even 
after the pollinia have naturally fallen out of 
their cells and are glued to the stigma, their 
removal can sometimes be thus effected. As 
soon as the disc is drawn out of the pouch the 
movement of depression commences by which 
the pollinium would be brought in front of an 
insect’s head ready to strike the stigma. When 
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a pollen-mass is placed on the stigma and then 
withdrawn, the elastic threads by which the 
packets are tied together, break, and leave 
several packets on the viscid surface. In all 
other Orchids the meaning of these several con- 
trivances — namely, the downward movement 
of the lip of the rostellum when gently pushed 
— the viscidity of the disc — the act of depres- 
sion of the caudicle after the disc has been 
removed — the rupturing of the elastic threads 
by the viscidity of the stigma, so that pollen 
may be left on several stigmas — is unmistak- 
ably clear. Are we to believe that these 
contrivances in the Bee Ophrys are absolutely 
purposeless, as would certainly be the case if 
this species is perpetually self-fertilised ? If 
the discs had been small or only viscid in a 
slight degree, if the other related contrivances 
had been imperfect in any degree, we might 
have concluded that they had begun to abort ; 
that Nature, if I may use the expression, seeing 
that the Fly and Spider Ophrys were im- 
perfectly fertilised and produced few seed- 
capsules, had changed her plan and effected 
complete and perpetual self-fertilisation, in 
order that more seeds might be produced. 
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The case is perplexing in an unparalleled 
degree, for in the same flower we apparently 
have elaborate contrivances for directly opposed 

We have already seen many curious struc- 
tures and movements, as in Orchis pyramidalis, 
which evidently lead to the fertilisation of 
one flower by the pollen of another flower, 
and we shall meet with numerous other and 
very different contrivances for the same object 
throughout the whole great Orchidean Family. 
Hence it is impossible to doubt that some great 
good is derived from the union of two distinct 
flowers, often borne on distinct plants ; but the 
good in the case of the Fly and Spider Ophrys 
is gained at the expense of much lessened 
fertility. In the Bee Ophrys great fertility 
is gained at the expense of apparently per- 
petual self-fertilisation; but the contrivances 
are still present which are assuredly adapted 
to give an occasional cross with another 
individual; and the safest conclusion, as it 
seems to me, is, that under certain unknown 
circumstances, and perhaps at very long inter- 
vals of time, one individual of the Bee Ophrys 
is crossed by another. Thus the generative 
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functions of this plant would be brought into 
harmony with those of other Orchidaceae, 
and, indeed, with those of all other plants, as 
far as I have been able to make out their 
structure. 

Ophrys arachnites . — This form is considered 
by some high botanical authorities as a mere 
variety of the varying Bee Ophrys. Mr. 
Oxenden sent mb two spikes bearing seven 
flowers. The anther-cells do not stand so high 
above the stigma, and do not overhang it so 
much, as in the Bee Ophrys. The mass of 
pollen-grains is generally more elongated. 
The upper part of the caudicle is curved for- 

TTTTT ward, and the lower part under- 

Fig. vm. 7 1 

f goes the movement of depression, 
as in the Spider and Bee Ophrys. 
The caudicle in length compared 
with that of the Bee Ophrys is only 

PoUiniom or ophrys as two to three, or even as two 
(hasimi,®. ^ four ; though thus relatively 

shorter, it is as thick and broad as that of the 
Bee Ophrys : it is much more rigid, so that, 
when the upper end of the pollinium is forced 
out of its anther-cell, the sticky disc remaining 
in the pouch, it can only with difficulty be bent 
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down to the stigma. We here see no adapta- 
tion for self-fertilisation. 

The seven flowers sent me had evidently 
long been fully expanded, and the spikes, 
having travelled by railway, must have been 
well shaken, yet in six of the flowers both 
pollinia remained in their anther-cells ; in the 
seventh, both pollinia adhered to the stigma 
with their discs still in their pouches; but 
this flower was much withered, and might 
have been crushed. Of the six flowers, three 
were so old that the pollen was mouldy and 
the petals discoloured ; yet, as just stated, the 
pollinia were still in their cells. After having 
examined so many hundred flowers of the Bee 
Ophrys, I have never seen such a case. Con- 
sidering this important functional difference in 
0. apifera and arachnites, and the lesser differ- 
ences in the structure of their pollinia, which 
are likewise of functional signification, and the 
slight differences in their flowers, it seems to 
me that, until these forms can be shown to be 
connected by intermediate varieties, we must 
rank 0. arachnites as a good species, more 
closely allied to 0. aranifera in its manner of 
fertilisation than to 0. apifera. 
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Herminium monorchis . — The Musk Orchis 
is generally spoken of as having naked glands 
or discs, but this is not strictly correct. The 
disc is of unparalleled size, nearly equalling 
the mass of pollen-grains : it is subtriangular 
in shape, unsymmetrical, somewhat resembling 
a helmet, but with one side protuberant : it is 
formed of hard membrane; the hollow base 
alone is viscid, and this rests on and is covered 
by a narrow strip of membrane, which is easily 
pushed away, and answers to the pouch in 
Orchis. The whole upper part of the helmet 
answers to the minute oval bit of membrane 
to which the caudicle is attached in Orchis, 
and which is of larger size and convex in 
the Fly Ophrys. When the lower part of the 
helmet is moved by any pointed object, the 
point so readily slips into the hollow base, and 
is there so firmly held by the viscid matter, 
that it appears adapted to stick to some promi- 
nent part of an insect’s head. The caudicle 
is short and very elastic ; it is attached 
not to the apex of the helmet, but to the 
hinder end ; if it had been attached to the 
apex, the point of attachment would have been 
freely exposed to the air, and would not have 
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contracted and caused the movement of de- 
pression in the pollinia when removed from 
their anther-cells. This movement is well 
marked, and is necessary to bring the end of 
the pollen-mass into a proper position to 
strike the stigma. The two viscid discs stand 
wide apart. There are two transverse stig- 
matic surfaces, meeting by their points in the 
middle ; but the broad part of each lies directly 
under the disc. 

The labellum is upturned, making the flower 
almost tubular. As far as I could ascertain, 
an insect, in crawling out of, or into, the flower, 
would be apt to strike against the upper 
and extraordinarily protuberant ends of the 
helmet-like discs, and so displace the inferior 
viscid surfaces, which would adhere to its 
head or body. There is so deep a hollow at 
the base of the labellum as almost to deserve 
to be called a nectary ; but I could not perceive 
any nectar. The flowers are very small and 
inconspicuous, but emit a strong musky smell, 
especially at night. They seem highly attrac- 
tive to insects ; in a spike with only seven 
flowers recently open, four had both pollinia, 
and one had a single pollinium removed. 

E 2 
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Peristylus (or Habenaria ) viridis. — The 
Frog Orchis has also been described as having 
its viscid discs naked, which is incorrect. The 
Fig. IX. two small pouches stand 

wide apart. The ball of 
viscid matter is oval, and 
does not soon set hard 
its surface is protected 
by a minute pouch. The 
upper membranous sur- 
face of the disc is large, 
and as in the Fly Ophrys 
(0. muscifera) the point 
of junction with the cau- 

I’eristylua viridis, or Frog Orchis* dicle is freely exposed 
Front view of flower. - . , , 

„ anther to the air, and does not 

s. stigma. ,1 IT • ± 

ra. orifice of central nectary. C3/U.S6 tll6 pOlllIllIIIIl tO U li- 
ra' . lateral nectaries. A 

i. labeiium. dergo the often described 

movement of depression. But the caudicles 
are not doubly bent as in the Fly Ophrys. 
The stigmatic surface is small and medial ; 
and though the anther-cases are somewhat 
inclined backwards and converge a little at 
their upper ends, thus affecting the position 
of the pollinia when attached to any object, 
yet it is at first difficult to understand how the 
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pollinia, when removed by insects, can strike 
the stigma. 

The explanation is rather curious. The 
elongated labellum forms a rather deep hollow 
in front of the stigma, and in this hollow, but 
some way in advance of the stigma, a minute 
slit-like orifice (n) leads into the short bilobed 
nectary. Hence an insect, in order to suck the 
nectar with which the nectary is filled, would 
have to bend down its head in front of the 
stigma. The labellum has a medial ridge, which 
would probably induce the insect to alight on 
either side ; but, apparently to make sure of 
this, besides the true nectary, there are two 
spots (n) on each side at the base of the label- 
lum, bordered by its prominent edges, directly 
under the two pouches, which secrete drops of 
nectar. Now let us suppose an insect to alight, 
probably on one side of the labellum, and first 
lick up the drop of nectar on either side; from 
the position of the pouches exactly over these 
drops, it would almost certainly get the polli- 
nium of that side attached to its head ; if it 
were then to go to the mouth of the true nec- 
tary, it would assuredly strike the pollinium 
against the stigma. So that we see this unique 
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case of nectar being secreted from the basal 
edges of the labellum as well as within the 
short medial nectary, replaces the power of 
movement in the pollinia, so general with 
other Orchids, and replaces the doubly bent 
caudicles of the Fly Ophrys. 

As I have described the case, the flower 
would receive its own pollen ; but if the insect 
first exhausted the richer source of nectar 
within the nectary, and afterwards licked up 
the lateral drops, it would not till then get 
the pollinia attached to its head, and, flying 
to another flower, a union would be effected 
between two distinct flowers or two distinct 
plants. If, indeed, the insect were to suck the 
lateral drops first, from what Sprengel has 
observed in the case of Lis ter a,* the insect 
would perhaps be disturbed by the attach- 
ment of the pollinium, and would not go 
on sucking immediately, but would fly to 
another flower, and thus a union between 
distinct individuals would ensue. 

I am indebted to the Rev. B. S. Malden 
of Canterbury for two spikes of the Frog 
Orchis. Several of the flowers had one pol- 

* ‘ Das endeckte Geheimniss der Natur,’ s. 407. 
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linium removed, and one flower had both 
removed. 

We now come to two genera, namely, 
Gymnadenia and Habenaria, including four 
British species, which really have uncovered 
viscid discs. The viscid matter, as before 
remarked, is of a somewhat different nature 
from that in Orchis, and does not rapidly set 
hard. Their nectaries are stored with nectar. 
With respect to the uncovered condition of the 
discs, the last species, or Peristylus viridis, is 
in an almost intermediate condition. The four 
following forms compose a much broken series. 
In Gymnadenia conopsea the viscid discs are 
narrow and much elongated, and lie close 
together ; in G. albida they are less elongated, 
but still approximate ; in Habenaria bifolia 
they are oval and far apart; and, lastly, in 
Hab. chlorantha they are circular and much 
farther apart. 

Gymnadenia conopsea . — In general appear- 
ance this plant resembles pretty closely some 
species of true Orchis. The pollinia differ 
in having naked, narrow, strap-shaped discs, 
which are nearly as long as the caudicles 
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(Fig. X.). When the pollinia are exposed to 
Fig. x. the air the caudicle 

is depressed in from 
30 to 60 seconds ; 
and as its anterior 
surface is slightly 
hollowed out, it 
closely clasps the 

A. Poliinium, before the act of depression. 'QDDGr TTlCnibrS, I101I8 

B. „ after the act of depression, but a a 

before It has closely claBped the disc. g ur f aCe of the disC. 

The mechanism of this movement will be de- 
scribed in the last chapter. The elastic threads 
by which the packets of pollen are bound toge- 
ther are unusually weak, as is likewise the case 
with the two following species of Habenaria : 
this was well shown by the state of specimens 
which had been kept in spirits of wine. This 
weakness apparently stands in relation to the 
viscid matter of the discs not setting hard 
and dry as in Orchis ; so that a moth with a 
poliinium attached to its proboscis might be 
enabled to visit several flowers and not have 
the whole poliinium dragged off by the first 
stigma which was struck. The two strap- 
shaped discs lie close together, and form the 
roof of the mouth of the nectary. They are 
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not enclosed, as in Orcliis, by a lower lip or 
pouch, so that the structure of the rostellum 
is simpler. When we come to treat of the 
homologies of the rostellum we shall see that 
this difference is due to a small change, namely, 
to the lower and exterior cells of the rostel- 
lum resolving themselves into viscid matter; 
whereas in Orchis the exterior surface retains 
its early cellular or membranous condition. 

As the two viscid discs form the roof of the 
mouth of the nectary, and are thus brought 
down near to the labellum, the two stigmas, 
instead of being confluent and standing beneath 
the rostellum, are necessarily lateral and sepa- 
rate. They form two protuberant, almost 
horn-shaped, processes on each side of the 
mouth of the nectary. That their surfaces are 
really stigmatic I ascertained by finding them 
deeply penetrated by a multitude of pollen- 
tubes. As in the case of 0. pyramidalis, it is 
a pretty little experiment to push a fine bristle 
into the narrow mouth of the nectary, and to 
observe how certainly the narrow elongated 
viscid discs, forming the roof, stick to the bristle. 
When the bristle is withdrawn, the pollinia 
are withdrawn, adhering to its upper side, and 
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slightly divergent owing apparently to their 
original position in the anther-cells. They then 
quickly depress themselves till they lie in the 
same plane with the bristle ; and if the bristle, 
held in the same relative position, be now in- 
serted into the nectary of another flower, the 
two ends of the pollinia accurately strike the 
two stigmatic surfaces lying close on each side 
of the mouth of the nectary. I am, however, 
not quite sure that I understand the cause of the 
divergence of the pollinia, for I find that moths 
often remove one pollinium alone ; and this 
fact leads me to suspect that they insert their 
probosces obliquely into the nectary. 

The flowers smell sweet, and the abundant 
nectar always contained in their nectaries 
seems highly attractive to Lepidoptera, for the 
pollinia are soon and effectually removed. 
For instance, in a spike with forty-five open 
flowers, forty-one had their pollinia removed, 
or had pollen left on their stigmas : in another 
spike with fifty-four flowers, thirty-seven had 
both pollinia, and fifteen had one pollinium, 
removed ; so that only two flowers in the 
whole spike had neither pollinium removed. 

Gymnadenia albida . — The structure of this 
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flower resembles in most points that of the 
last species ; but, owing to the upturning of 
the labellum, it is rendered almost tubular. 
The naked glands are minute, but elongated 
and approximate. The stigmatic surfaces are 
partly lateral and divergent. The nectary is 
short, and full of nectar. Minute as the flowers 
are, they seem highly attractive to insects : of 
the eighteen lower flowers in one spike, ten 
had both pollinia, and seven had one, removed ; 
in some other and older spikes all the pollinia 
had been removed, except from two or three 
flowers at the summit. 

Habenaria chlorantha . — The pollinia of the 
Large Butterfly Orchis differ considerably from 
those of the species hitherto mentioned. The 
two anther-cells are separated from each other 
by a wide space of connective membrane ; the 
pollinia slope backwards (Fig. XI.), and the 
viscid discs are brought out in advance of the 
stigmatic surface, and front each other. In 
relation to this position of the discs, the cau- 
dicles and pollen-masses are much elongated. 
The viscid disc is circular, and, in the early 
bud, consists of a mass of cells, of which the 
exterior layers (answering to the lip or pouch 
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a a. anther. 
d. disc. 
s. stigma. 


n. nectary. 

ri . orifice of nectary. 

Z. labellum. 


A. Flower viewed in front, with all the sepals and petals removed 

except the labellum with its nectary. 

B. A pollinium. (This has hardly a sufficiently elongated ap- 

pearance.) The drum-like pedicel is hidden behind the 
disc. 

C. Diagram, giving a section through the viscid disc, which is 

formed of an upper membrane with a layer of viscid 
matter beneath, and through the drum-like pedicel, and 
through the lower end of the caudicle. 
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in Orchis) resolve themselves into adhesive 
matter. This matter has the property of re- 
maining adhesive for at least twenty-four hours 
after the pollinium has been removed from its 
cell. The disc, externally covered with a 
thick layer of adhesive matter (see Sect. C, 
which stands so that the layer of viscid matter 
is below), is produced on its opposite and em- 
bedded side into a short drum-like pedicel. 
This pedicel is continuous with the mem- 
branous portion of the disc, and is formed of 
the same tissue. At the embedded end of the 
pedicel, the caudicle of the pollinium is attached 
in a transverse direction, and its extremity is 
prolonged, as a bent rudimentary tail, just 
beyond the drum. The caudicle is thus united 
to the viscid disc in a very different manner, 
and in a plane at right angles, to what occurs 
in other British Orchids. In the short drum- 
like pedicel, we see a small development of 
the long pedicel of the rostellum, which in 
many exotic Yandese is so conspicuous, and 
which connects the viscid disc with the true 
caudicle of the pollinium. 

The drum-like pedicel is of the highest 
importance, not only by rendering the viscid 
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disc more prominent and more likely to stick 
to the face of an insect whilst inserting its 
proboscis into the nectary beneath the stigmat, 
but on account of its power of contraction. 
The pollinia lie inclined backwards in their 
cells (see Fig. A), above and some way on 
each side of the stigmatic surface ; if attached 
in this position to the head of an insect, the 
insect might visit any number of flowers, and 
no pollen could be left on the stigma. But 
observe what takes place: in a few seconds 
after the inner end of the drum-like pedicel is 
removed from its imbedded position and ex- 
posed to the air, one side of the drum con- 
tracts, and this contraction draws the thick 
end of the pollinium inwards, so that the cau- 
dicle and the viscid surface of the disc are no 
longer parallel, as they were at first, and as 
they are represented in the section C. At the 
same time the drum rotates through nearly a 
quarter of a circle, and this moves the caudicle 
downwards, like the hand of a clock, depressing 
the thick end of the pollinium or mass of pollen- 
grains. After this double movement, the right- 
hand disc, for instance, being supposed to be 
affixed to the right side of an insect’s face, 


Digitized by Google 



Chap. H. LARGE BUTTERFLY ORCHIS. 87 

• 

when the insect, after a short interval of time, 
visits another flower, the pollen-bearing end 
of the pollinitun will have moved downwards 
and inwards, and will now infallibly strike the 
viscid surface of the stigma, situated in the 
middle beneath and between the two anther- 
cells. 

The little rudimentary tail of the caudicle 
projecting beyond the drum-like pedicel is an 
interesting' point to those who believe in the 
modification of species; for it shows us that 
the disc has moved a little inwards, and that 
primordially the two discs, stood even still 
further in advance of the stigma than they do 
at present. It shows us that the parent-form 
approached a little more closely in structure to 
that extraordinary Orchid the Bonatia speciosa 
of the Cape of Good Hope. 

The remarkable length of the nectary, con- 
taining much nectar, the white colour of the 
conspicuous flower, and the strong sweet odour 
emitted at night, all show that this plant de- 
pends for its fertilisation on the larger nocturnal 
Lepidoptera. I have often found spikes with 
almost all the pollinia removed. From the 
lateral position and distance of the two viscid 
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discs from each other, the same moth would 
generally remove only one pollinium at a 
time ; and in a spike which had not as yet 
been much visited, three flowers had both 
pollinia, and eight flowers had only one polli- 
nium, removed. From the position of the 
discs it might have been anticipated that they 
would adhere to the side of the head or face of 
moths ; and Mr. F. Bond sent me a specimen 
of Hadena dentina with one eye covered and 
blinded by a disc, and a specimen of Plusia 
v. aureum with a disc attached to the edge of 
the eye. Although the discs are so extremely 
adhesive that almost all the pollinia of a bunch 
of flowers, when carried in the hand, will be 
removed by the shaken petals and sepals touch- 
ing the discs, yet it is certain that moths, per- 
haps the smaller species, often visit these flowers 
without removing the pollinia; for on care- 
fully examining the discs of a large number 
of pollinia still in their cells I found minute 
Lepidopterous scales glued to. them. 

Habenaria bifolia , or Lesser Butterfly Orchis. 
— I am aware that this form and the last are 
considered by Mr. Bentham and some other 
botanists as mere varieties of each other ; for 
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it is said that intermediate gradations occur in 
the position of the viscid discs. But we shall 
immediately see that the two forms differ in a 
great number of characters, not to mention the 
differences in general aspect and in the stations 
inhabited; with which we are not here con- 
cerned. Should these two forms be hereafter 
proved to graduate at the present day into 
each other, it would be a remarkable case of 
variation ; and I, for one, should be as much 
pleased as surprised at the fact, for these two 
forms certainly differ from each other more 
than do most species of the genus Orchis. 

The viscid discs of the Lesser Butterfly 
Orchis are oval ; they face each other, and 
stand far closer together than in the last 
species ; so much so, that in the bud, when 
their surfaces are cellular, they almost touch. 
They are not placed so low down relatively to 
the mouth df the nectary. The viscid matter 
is of a somewhat different chemical nature, as 
shown by its much greater viscidity, when 
moistened, after having been long dried, or 
after being kept in weak spirits. The drum- 
like pedicel can hardly be said to be present, 
and is represented by a longitudinal ridge, 


Digitized by Google 



90 LESSER BUTTERFLY ORCHIS. Chap. II. 

truncated at the end where the caudicle is 
attached, and there is hardly a vestige of the 
rudimentary tail of the caudicle. In Fig. XII. 
the discs of both species, of the proper pro- 
portional sizes, are represented as seen from 

vertically above. The 
pollinia, after removal 
from their cells, undergo 
the same movements ; 
a but the inward move- 
B ' “SS? ment seemed to be 
a . DiUf^audk^'^ 1 mbLria greater than in the last 

bifolia, seen from above. . , „ 

species, in conformity 
with the position of the stigma. In both 
forms the movement is well seen by removing, 
with a pair of pincers, a pollinium by the 
thick end, and holding it motionless under the 
microscope, when the plane of the viscid disc 
will be seen to move through an angle of at 
least 45°. The caudicles of the Lesser Butter- 
fly Orchis are relatively very much shorter 
than in the other species; the little packets 
of pollen are shorter, whiter, and, in a mature 
flower, separate much more readily from each 
other. Lastly, the stigmatic surface is differ- 
ently shaped, being more plainly tripartite, 
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Digitized by Google 



Citap. EL 


LESSEE BUTTERFLY ORCHIS. 


91 


with two lateral prominences, situated beneath 
the viscid discs. These prominences contract 
the mouth of the nectary, making it sub- 
quadrangular. Hence I cannot doubt that the 
Larger and Lesser Butterfly Orchids are dis- 
tinct species, masked by close external simi- 
larity. 

As soon as I had examined the Lesser 
Butterfly Orchis, I felt convinced, from the 
position of the viscid discs, that it would be 
fertilised in a different manner from the 
Larger Butterfly Orchis ; and now, owing to 
the kindness of Mr. F. Bond, I have examined 
two moths, namely, Agrotis segetum and 
Anaitis plagiata, one with three pollinia, and 
the other with five pollinia, attached, not to _ 
the side of the face as in the last species, but 
to the base of the proboscis. I may remark 
that the pollinia of these two species of Habe- 
naria, when attached to moths, could be dis- 
tinguished at a glance. 

We have now finished with the Ophreae ; 
but before passing on to the next Division, I 
will recapitulate the chief facts on the move- 
ments of the pollinia, all due to the nicely 
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regulated contraction of that small portion of 
membrane (together with the pedicel in the 
case of Habenaria) lying between the layer or 
ball of adhesive matter and the extremity of 
the caudicle. In most of the species of Orchis 
the stigma lies directly beneath the anther- 
cells, and the pollinia simply move vertically 
downwards. In Orchis pyramidalis and in 
Gymnadenia there are two lateral and inferior 
stigmas, and the pollinia move downwards and 
outwards, diverging at the proper angle (by a 
different mechanism in the two cases), so as to 
strike the two lateral stigmas ; in Habenaria 
the stigmatic surface lies beneath and between 
the two widely separated anther-cells, and the 
. pollinia here again move downwards, but, at 
the same time, converge. A poet might ima- 
gine, that whilst the pollinia are borne from 
flower to flower through the air, adhering to a 
moth’s body, they voluntarily and eagerly place 
themselves, in each case, in that exact position 
in which alone they can hope to gain their 
wish and perpetuate their race. 
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CHAPTER III. 

Epipactis palustris ; curious shape of the labellum and its apparent 
importance in the fructification of the flower — Cephalanthera 
grandiflora ; rostellum aborted ; early penetration of the pollen- 
tubes ; case of imperfect self-fertilisation ; fertilisation aided 
by insects — Goodyera repens — Spiranthes autumnalis; per- 
fect adaptation by which the pollen of a younger flower is 
carried to tbe stigma of an older flower on another plant. 

We now come to another great tribe of British 
Orchids, the Neottese, which have a free anther 
standing behind the stigma : their pollen-grains 
are tied together by fine elastic threads, which 
partially cohere and project at the upper end 
of the pollen-mass, and are attached (with 
some exceptions) to the back of the rostellum. 
Consequently the pollen-masses have no true 
and distinct caudicles. In one genus alone 
(Goodyera) the pollen-grains are collected into 
packets as in Orchis. Epipactis and Goodyera 
agree pretty closely in their manner of ferti- 
lisation with the Ophrese, hut are more simply 
organised : Spiranthes comes under the same 
category, but in some respects is differently 
modified. Cephalanthera seems to be a de- 
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a. anther, with the two open auricle, referred to in a 

cells seen in the front future chapter, 

view D. r. rostellum. s. stigma. 

a\ rudimentary anther, or l. labellum. 

A. Side view of flower (with the lower sepals alone removed) in 
its natural position. • -q gj ( j e 
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graded or simplified Epipactis ; as it does not 
possess a rostellum — that eminently charac- 
teristic organ — and as its pollen-grains are 
single, it bears almost the same sort of relation 
to other Orchids, which a wingless bird does 
to other birds. 

Epipactis palustris * — The lower part of the 
stigma is bilobed and projects in front of the 
column (see s in the side and front views, C, D, 
Fig. XIII.). On its square summit a single, 
small, nearly globular rostellum is seated. The 
anterior face of the rostellum (r, C, D) projects 
a little beyond the surface of the upper part of 
the stigma, and this is of importance. In the 
early bud the rostellum consists of a friable 
mass of cells, with the exterior surface rough : 


B. Side view of flower, with the distal portion of the labellum 

depressed, as if by the weight of an insect. 

C. Side view of flower, with all the sepals and petals removed, 

excepting the labellum, of which the near side has been 
cut away ; the massive anther is seen to be of large size. 

D. Front view of column, with all the sepals and petals removed : 

the rostellum has shrunk down a little in the specimen 
figured, and ought to have stood higher, so as to hide 
more of the anther-cells. 


* I am much indebted to Mr. A. G. More, of Bembridge in 
the Isle of Wight, for repeatedly sending me fresh specimens of 
this beautiful Orchis. 
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these superficial cells undergo a great change 
during development, and become converted 
into a soft, smooth, highly elastic membrane 
or tissue, so excessively tender that it can be 
penetrated by a human hair ; when thus pene- 
trated, or when slightly rubbed, the surface . 
becomes milky and in some degree viscid, so 
that the pollen-grains adhere to it. In some 
cases, though I observed this more plainly in 
E. latifolia, the surface of the rostellum appa- 
rently becomes milky and viscid without hav- 
ing been touched. This exterior soft elastic 
membrane forms a cap to the rostellum, and 
is internally lined with a layer of much more 
adhesive matter ; this matter, when exposed to 
the air, dries in from five to ten minutes. By 
a slight upward and backward push with any 
object, the whole cap, with its viscid lining, 
is removed with the greatest ease ; and a 
minute square stump, the basis of the ros- 
tellum, alone is left on the summit of the 
stigma. 

In the bud-state the anther stands quite free 
behind the rostellum and stigma ; it opens 
longitudinally whilst the flower is still unex- 
panded, and exposes the two oval pollen-masses, 
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which are now loose in their cells. The pollen 
consists of spherical granules, cohering in 
fours, but not affecting each other’s shapes; 
and these compound grains are tied together 
by fine elastic threads. These threads are 
collected into bundles, extending longitudinally 
along the middle line of the front face of each 
pollinium, where it comes into contact with the 
back of the uppermost part of the rostellum. 
From the number of these threads this middle 
line looks brown, and each pollen-mass here 
shows a tendency to be divided longitudinally 
into two halves : in all these respects there is 
a close general resemblance to the pollinia of 
the Ophrese. 

The line where the parallel threads are the 
most numerous is the line of greatest strength ; 
elsewhere the pollinia are extremely friable, 
so that masses of pollen can be easily broken 
off. In the bud-state the rostellum is curved a 
little backwards, and is pressed against the 
recently-opened anther ; and the above-men- 
tioned slightly projecting bundles of threads 
become firmly attached to the posterior flap 
of the membranous cap of the rostellum. 
The point of attachment lies a little beneath 
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the summit of the pollen-masses ; but the 
exact point is somewhat variable, for I have 
met with specimens in which the attachment 
was one-fifth of the length of the pollen- 
masses from their summits. This variability is 
so far interesting, as it is a step leading to the 
structure of the Ophrese, in which the confluent 
threads, or caudicles, spring from the lower 
ends of the pollen-masses. After the pollinia 
are firmly attached by their threads to the 
back of the rostellum, the rostellum bends 
a little forwards, and this partly draws the 
pollinia out of their anther-cells. The upper 
end of the anther consists of a blunt, solid 
point, not including pollen; this blunt point 
projects slightly beyond the face of the ros- 
tellum, which circumstance, as we shall see, is 
important. 

The flowers stand out (Fig. A) horizontally 
from the stem. The labellum is curiously 
shaped, as may be seen in the drawings : the 
distal half, which projects beyond the other 
petals and forms an excellent landing-place for 
insects, is joined to the basal half by a narrow 
hinge, and naturally (Fig. A) is turned a little 
upwards, so that its edges pass within the 
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edges of the basal portion. So flexible and 
elastic is the hinge that the weight of even 
a fly, as Mr. More informs me, depresses the 
distal portion ; it is represented in Fig. B in 
this state ; but when the weight is removed it 
instantly springs up to its former (Fig. A) and 
ordinary position, and with its curious medial 
ridges partly closes the entrance into the flower. 
The basal portion of the labellum forms a cup, 
which at the proper time is filled with nectar. 

Now let us see how all the parts, which I 
have been obliged to describe in detail, act. 
When I first examined these flowers I was 
much perplexed : trying in the same way as I 
should have done with a true Orchis, I slightly 
pushed the protuberant rostellum downwards, 
and it was very easily ruptured ; some of the 
viscid matter was withdrawn, but the pollinia 
remained in their cells. Reflecting on the 
structure of the flower, it occurred to me that 
an insect in entering to suck the nectar, from 
depressing the distal portion of the labellum, 
would not touch the rostellum ; but that, when 
within the flower, from the springing up of 
this distal half of the labellum, it would be 
almost compelled to back out parallel to the 
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stigma by tbe higher part of the flower. I 
then brushed the rostellum lightly upwards 
and backwards with the end of a feather and 
other such objects ; and it was pretty to see 
how easily the membranous cap of the rostellum 
came off, and how well, from its great elasti- 
city, it fitted the object, whatever its shape 
might be, and how firmly it clung to it from 
the viscidity of its under surface. Together 
with the cap large masses of pollen, adhering 
by the threads, were necessarily withdrawn. 

Nevertheless the pollen-masses were not 
nearly so cleanly removed as those which had 
been naturally removed by insects. I tried 
dozens of flowers, always with the same im- 
perfect result. It then occurred to me that an 
insect in backing out of the flower would natu- 
rally push with some part of its body against 
the blunt and projecting upper end of the 
anther which overhangs the stigmatic surface. 
Accordingly I so held the brush that, whilst 
brushing upwards against the rostellum, I 
pushed against the blunt solid end of the 
anther (see Sect. C) ; this at once eased the 
pollinia, and they were withdrawn in an entire 
state. At last I understood the mechanism of j 
the flower. j 
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The large anther stands nearly parallel and 
behind the stigma (Sect. C), so that the polli- 
nia when withdrawn by an insect would natu- 
rally adhere to its body in a position fitted to 
strike, as soon as it visited another flower, the 
almost parallel stigmatic surface. Hence we 
have not here, or in any Neotteae, that move- 
ment of depression so common with the pollinia 
of the Ophreae. When an insect with the pol- 
linia attached to its back or head enters another 
flower, the' easy depression of the distal portion 
of the labellum probably plays an important 
part; for the pollen-masses are extremely 
friable, and, if struck against the tips of the 
petals in the act of entering, much of the pollen 
would be lost ; but as it is, an open gangway 
is offered, and the viscid stigma, with its lower 
part protuberant, lying in front, is the first 
object against which the pollen-masses pro- 
jecting forwards from the insect’s back would 
naturally strike.* I did not count the flowers, 

* As it is quite possible that I may have overrated the 
importance of the peculiar structure of the labellum, I asked 
Mr. A. G. More to remove the distal half of the labellum from 
some flowers before they had expanded, but I was too late in 
my application. He was able to try only two flowers, which 
were situated near the summit of the spike. These flowers 
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but in one lot of spikes sent me by Mr. More 
a large majority of the pollinia had been natu- 
rally and cleanly removed by some unknown 
insect. 

Epipactis latifolia . — This species agrees with 
the last in all the foregoing specified details, 
excepting that the rostellum projects consi- 
derably further beyond the face of the stigma, 
and the blunt upper end of the anther projects 
less. The viscid matter lining the elastic cap 
of the rostellum takes a longer time in setting 
dry. The upper petals and sepals are more 
widely expanded than in E. palustris : the dis- 
tal portion of the labellum is smaller, and is 
firmly united to the basal portion (Fig. XIV .) ; 
so that it is not flexible and elastic : it appa- 
rently serves only as a landing-place for in- 
sects. The fertilisation of this species depends 
simply on an insect striking in an upward 
and backward direction the highly-protuberant 
rostellum, which it would be apt to do in 

formed seed-capsules, which were certainly small ; but this may 
have beeD owing to their position. Unfortunately also these 
capsules shed most of their seed in being sent to me ; so that I 
could not ascertain whether the seeds were well formed. Of the 
few seeds which did remain within these two capsules many were 
shrivelled and bad. 
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retreating after having sucked the copious 
nectar in the cup of the labellum. Apparently 
it is not at all necessary that the insect should 
push back the less protuberant blunt upper end 
of the anther ; at least I found that the pollinia 
could be easily removed by simply dragging off 
the cap of the rostellum in an upward and 
backward direction. 


Fig. XIV. 



Epipactis latifolia. 

Flower viewed sideways, with all the sepals and petals removed, 
except the labellum. 

a. anther. I «. stigma, 

r. rostellum. | l. labellum. 

In Germany C. K. Sprengel caught a fly 
with the pollinia of this species attached to its 
back. In England the flowers are much visited 
by insects : during the wet and cold season of 
1860 a friend in Sussex examined five spikes 
bearing eighty-five expanded flowers : of these, 
fifty-three had the pollinia removed, and thirty- 
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two had them in place ; but as many of the 
latter were immediately beneath the buds, ulti- 
mately a larger proportion would almost cer- 
tainly have been renewed. In Devonshire I 
found a spike with nine open flowers, and the 
pollinia in all were removed with one excep- 
tion, in which a fly, too small to remove the 
pollinia, had become glued to it and to the 
stigma, and had there miserably perished. 

Cephalanthera grandiflora . — This Orchid ap- 
pears to be closely allied to Epipactis, though 
it has been ranked by sonle authors in a widely 
different position. The stigma holds the same 
relative position to the anther as in Epipactis ; 
but we have here the unique case (my remarks 
never apply to the very different group of the 
Cypripedise) of there being no rostellum. The 
anther resembles that of Epipactis, but stands 
rather higher up relatively to th§ stigma. 
The pollen is extremely friable, and readily 
adheres to any object rubbed against it ; the 
spherical grains are separate, instead of being 
united by threes or fours, as in all other 
Orchids;* they are tied together by a few 

* This separation of the grains was observed, and is represented, 
by Bauer in the plate published by Lindley in his magnificent 
* Illustrations of Orchidaceous Plants.’ 


Digitized by Google 



CHAP.m. CEPHALANTHERA GRANDIFLORA. 


105 


Fig. XV. 



I 


c 


B 


CEPHALANTHERA GRANDIFLORA. 




a. anther ; in the front view, 
B, the two cells with the 
pollen are seen, 
o. rudimentary anther, or 
auricle. 


p. masses of pollen. 

8. stigma. 

1. distal portion of the la- 
bellum. 


A. Oblique view of perfect flower, when fully expanded. 

B. Front view of column, with all the sepals and petals re- 

moved. 

C. Side view of column, with all the sepals and petals removed ; 
- the narrow pillars of pollen between the anther and stigma 

can just he seen. 


F 3 
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weak elastic threads ; so that in the state of 
the pollen, as well ^s in the abortion of the 
rostellum, we have degradation of structure. 
The anther opens whilst the flower is in bud 
and partly expels the pollen, which stands in 
two almost free upright pillars, each nearly 
divided longitudinally into two halves. These 
subdivided pillars rest in front against the 
upper square edge of the stigma, which rises 
to about one-third of their height (see front 
view B and side view C). 

Whilst the flower is still in bud, or before it 
is as fully open as ever it becomes, the pollen- 
grains which rest against the upper sharp 
edge of the stigma (but not those in the upper 
or lower parts of the mass) emit a multitude 
of tubes, deeply penetrating the stigmatic 
tissue. After this period the stigma bends a 
little forward, and the result is that the two 
friable pillars of pollen stand almost free from 
their anther-cells, being tied to and supported 
in front by the penetration of their pollen-tubes 
into the edge of the stigma. Without this 
support the pillars would soon fall down. 

Differently from Epipactis, the flower stands 
upright; the lower part of the labellum is 
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turned up parallel to the column (Fig. A), 
and the tips of the lateral petals never become 
quite separate ; * so that the pillars of pollen 
are protected from the wind, and as the 
flower stands upright they do not tumble 
down from their weight. These are points of 
high importance to the plant, as the pollen 
would otherwise be blown or fall down and 
be wasted. The labellum is formed of two 
portions, as in Epipactis ; and when the 
flower is mature, the small triangular distal 
portion turns down at right angles to the 
basal portion; thus forming a small landing- 
place in front of a triangular door, situated 
half-way up the almost tubular flower, by 
which insects can enter. I did not observe 
any nectar ; but as the lower cup-formed 
portion of the labellum presents the same 
structure as in Epipactis, I presume it is 
secreted. After a short time, as soon as the 
flower is fully fertilised, the small distal 
portion of the labellum rises up, shuts the 
triangular door, and again perfectly encloses 
the organs of fructification. 

* Bauer figures the flowers much more widely expanded : all 
that I can say is that I have not seen them in this condition. 
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In the early penetration of the stigma by a 
multitude of pollen-tubes, which I traced far 
down the stigmatic tissue, we apparently have 
another case, like that of the Bee Ophrys, of 
perpetual self-fertilisation. I was much sur- 
prised at this fact, and asked myself: Why 
does the distal portion of the labellum open for 
a short period? what is the use of the great 
mass of pollen above and below that layer 
of grains, the tubes of which alone penetrate 
the upper edge of the stigma? The stigma 
•has a large flat viscid surface ; and during 
several years I have almost invariably found 
masses of pollen adhering to its surface, and 
the friable pillars of pollen by some means 
broken down. It occurred to me that, 
although the flowers stand upright, and the 
pillars are well protected from the wind, 
yet that the pollen-masses might ultimately 
topple over from their own weight, and so 
fall on the stigma, thus completing the act 
of self-fertilisation. Accordingly, I covered 
up with a net a plant with four buds, and 
examined the flowers as soon as they had 
withered ; the broad stigmas of three of these 
flowers were perfectly free from pollen, but 
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a little had fallen on one corner of the fourth. 
With the exception, also, of the summit of 
the pillar of pollen in this latter flower, all the 
other pillars still stood upright and unbroken. 
I looked at the flowers of some surrounding 
plants, and everywhere found, as I had so 
often done before, broken-down pillars and 
masses of pollen on the stigmas. 

Hence we may safely infer that insects visit 
the flowers, disturb the pollen, and leave 
masses of it on the stigmas. We thus see 
that the reflexion of the distal portion of 
the labellum, by which a temporary landing- 
place and door are formed, — the upturned 
labellum, by which the flower is made tubular 
and insects are compelled to crawl close 
by the stigmatic surface, — the pollen readily 
cohering to any object, and standing in 
friable pillars protected from the wind, — and, 
lastly, the large masses of pollen standing 
above and below that layer of pollen-grains, 
of which alone the tubes penetrate the edge of 
the stigma,— are all co-ordinated structures, 
far from useless; and useless they would be 
if these flowers were capable of perfect self- 
fertilisation. 
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To ascertain how far the early and invari- 
able penetration of the upper edge of the 
stigma by the pollen-grains, which rest on 
it, is effectual for fertilisation, I covered up 
a plant, just before the flowers opened, and 
removed the thin net as soon as they had be- 
gun to wither. From long experience I am 
sure that this temporary covering could not 
have injured their fertility. The four covered 
flowers produced as fine seed-capsules as any 
on the surrounding plants. When ripe, I 
gathered them, and likewise capsules from 
several surrounding plants, growing under 
similar conditions, and weighed the seed in 
a chemical balance. The seed from the four 
capsules of the uncovered plants weighed 1*5 
grain, from the covered plant the seed of 
an equal number of capsules weighed under 
one grain ; but this does not give a fair idea 
of the relative difference of fertility, for I 
observed that a great number of the seeds 
from the covered plant were mere minute 
and shrivelled husks. Accordingly I mixed 
the seeds well together, and took four little 
lots from one heap and four little lots from 
the other heap, and, having soaked them in 
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water, compared them under the compound 
microscope : out of forty seeds from the 
uncovered plants there were only four bad, 
whereas of forty seeds from the covered-up 
plants there were at least twenty-seven bad; 
so that there were nearly seven times as 
many bad seeds in the covered-up plants as 
in those left to the free access of insects. 

Hence we have the following curioys and 
complex case. Perpetual self- fertilisation, 
hut in an extremely imperfect degree, by the 
early penetration of the pollen-tubes ; this 
would be useful to the plant, if insects failed 
to visit the flowers. The penetration of the 
pollen-tubes, however, is apparently more 
important in retaining the pillars of pollen 
in their proper places, so that insects, in 
crawling into the flowers, might get dusted 
with pollen. This imperfect self-fertilisation 
is habitually and largely aided by insects, 
which may carry a flower’s own pollen on 
to its stigma ; but an insect thus smeared 
with pollen could not fail likewise to cross 
distinct individuals. From the relative posi- 
tion of the parts, it seems indeed probable 
(but I omitted to prove this by the early 
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removal of the anthers, so as to observe 
whether pollen was brought to the stigma 
from other flowers) that an insect would 
more frequently get dusted by crawling out 
of a flower than by crawling into one ; and 
this would of course facilitate a union be- 
tween two distinct individuals. Hence Cepha- 
lanthera offers only a partial exception to 
the aljnost universal rule that the flowers of 
Orchids are fertilised by the pollen of other 
flowers. 

Goodyera repens .* — This genus, in most of 
its characters with which we are concerned, 
is rather closely related to Epipactis. The 
shield-like rostellum is almost square, and 
projects beyond the stigma ; it is supported on 
each side by sloping sides rising from the upper 
edge of the stigma, in nearly the same manner 
as we shall presently see in Spiranthes. The 
surface of the protuberant part of the rostellum 
is rough, and when dry can be seen to be 
formed of cells ; it is delicate, and, when slightly 
pricked, exudes a little milky viscid fluid ; it is 
lined by a layer of very adhesive matter, which 

* Specimens of this rare Highland Orchid were most kindly 
sent me by the Rev. G. Gordon of Elgin. 
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quickly sets hard when exposed to the air. 
The protuberant surface of the rostellum, when 
gently rubbed upwards, is easily removed, and 
carries with it a strip of membrane, to the hind 
part of which the pollinia are attached. The 
sloping sides which support the rostellum are 
not removed at the same time, but remain pro- 
jecting up like a fork and soon wither.-. The 
anther is borne on an elongated broad fila- 
ment; a membrane on both sides unites this 
filament to the edges of the stigma, forming an 
imperfect cup or clinandrum. The anther-cells 
open in the bud, and the pollinia become 
attached by their anterior faces, just beneath 
their summits, to the back of the rostellum ; 
ultimately the anther opens widely, leaving the 
pollinia almost naked, but partially protected 
within the membranous cup or clinandrum. 
Each pollinium is partially divided length- 
ways ; the pollen-grains cohere in subtriangular 
packets, including a multitude of grains, each 
grain consisting of four granules ; and these 
packets are tied together by strong elastic 
threads, which at their upper ends run to- 
gether and form a single flattened brown elastic 
ribbon, of which the truncated extremity ad- 
heres to the back of the rostellum. 
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The surface of the orbicular stigma is 
remarkably viscid, which is necessary in order 
that the unusually strong threads connecting 
the packets of pollen should be ruptured. The 
labellum is partially divided into two portions ; 
the terminal portion is reflexed, and the basal 
portion is cup-formed and filled with nectar. 
The passage into the flower between the 
rostellum and labellum is contracted. Since 
my examination of Spiranthes, immediately 
to be described, I have suspected that the 
labellum moves further from the column in 
mature flowers, in order to allow insects, with 
the pollinia adhering to their heads or pro- 
bosces, to enter the flowers more freely. In 
many of the specimens received, the pollinia 
had been removed by insects, and the fork- 
shaped supporting sides of the rostellum were 
partially withered. 

Goodyera is an interesting connecting link 
between several very distinct forms. In no 
other member of the Neotteae have I seen so 
near an approach to the formation of a true 
caudicle,* like that in the Ophreae; and it 

* In a foreign species, the Goodyera discolor, sent me by 
Mr. Bateman, the pollinia approach in structure still closer to 
those of the Ophreae ; for the pollinia thin out into long caudicles, 
closely resembling in form those of an Orchis. The caudicle is 
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is curious that in this genus alone (as far as 
I have seen) the pollen-grains cohere in large 
packets, as in the Ophreae. If the nascent 
caudicles had been attached to the lower ends 
of the pollinia, and they are attached a little 
beneath the summit, the pollinia would have 
been almost identical with those of a true 
Orchis. In the rostellum being supported by 
sloping sides, which wither when the viscid 
disc is removed, — in the membranous cup or 
dinandrum between the stigma and anther, — 
and in some other respects, we have a clear 
affinity to Spiranthes. In the anther having 
a broad filament we see a relation to Cepha- 
lanthera. In the structure of the rostellum, 
with the exception of the sloping sides, and in 
the shape of the labellum, we see the affinity 
of Goodyera to Epipactis. Goodyera probably 
shows us the state of the organs of fructifica- 


formed of a bundle of elastic threads, with very small and thin 
packets of pollen-grains attached to them, and arranged like tiles 
one over the other. The two caudicles are united together near 
their bases, where they are attached to a disc of membrane 
lined with viscid matter. From the small size and extreme 
thinness of the basal packets of pollen, and from the strength of 
their attachment to the threads, I believe that they are in a 
functionless condition ; if so, these prolongations of the pollinia 
are true caudicles. 
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tion in a large group of Orchids, now mostly 
extinct, but the parents of many living de- 
scendants. 

Spiranthes awtumnalis . — This Orchid, with 
its pretty name of Ladies’-tresses, presents 
some interesting peculiarities.* The rostellum 
is a long, thin, flat, projection, joined by sloping 
shoulders to the summit of the stigma. In the 
middle of the rostellum a narrow vertical brown 
object (Fig. XVI., C) may be seen, bordered 
on each side and covered by transparent mem- 
brane. This brown object I will call “ the 
boat-formed disc.” It forms the middle por- 
tion of the posterior surface of the rostellum, 
and consists of a narrow strip of the exterior 
membrane in a modified condition. Its sum- 
mit (Fig. E) is pointed, its lower end rounded, 
and it is slightly bowed, so as altogether to 
resemble a boat or canoe. It is rather more 
than to 5 of an inch in length, and less than 
rfaj in breadth. It is nearly rigid, and appears 
fibrous, but is really formed of elongated and 
thickened cells, partially confluent. 

* I am much indebted to Dr. Battersby of Torquay, and to 
Mr. A. G. More of Bembridge, for sending me specimens ; but I 
have subsequently examined many growing plants. 
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Fig. XVI. 



Spiranthes autuMnalis, or Ladies’ Tresses. 


a. anther. 
p. pollen-grains. 
t. threads of the pollen- 
masses. 


d. margin of clinandrum. 
r. rostellnm. 

8. stigma. 
n. nectar-receptacle. 


A. Side view of flower in its natural position, with the two lower 

sepals alone removed. The labellum can be recognised by 
its fringed and reflexed lip. 

B. Side view of a mature flower, with all the sepals and petals 

removed. The position of the labellum (which has moved 
from the rostellum) and of the upper sepal is shown by 
the dotted lines. 

C. Front view of the stigma, and of the rostellum with its em- 

bedded central disc. 

D. Front view of the stigma and of the rostellum after the viscid 

disc has been removed. 

E. Viscid disc, removed from the rostellum, greatly magnified, 

viewed posteriorly, and with the attached elastic threads 
of the pollen -masses ; the pollen-grains have been removed 
from the threads. 
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This boat, standing vertically up on its 
stem, is filled with thick, milky, extremely 
adhesive fluid, which, when exposed to the 
air, rapidly turns brown, and in about one 
minute sets quite hard. An object is well 
glued to the boat in four or five seconds, and 
when the cement is dry the attachment is won- 
derfully strong. The transparent sides of the 
rostellum, on each side of the disc, consist of 
membrane, attached behind to the edges of the 
boat, and folded over in front, so as to form 
the anterior face of the rostellum. This folded 
membrane, therefore, covers, almost like a deck, 
the cargo of viscid matter within the boat. 

The anterior face of the rostellum is slightly 
furrowed in a longitudinal line over the mid- 
dle of the boat, and is endowed with a remark- 
able vital property ; for, if the furrow be 
touched very gently by a needle, or if a 
bristle be laid along the furrow, it instantly 
splits along its whole length, and a little 
milky adhesive fluid exudes. This action is 
not mechanical, or due to , simple violence. 
The fissure runs up the whole . length of the 
rostellum, from the stigma beneath to the 
summit : at the summit the fissure bifurcates, 


«r 


Digitized by Google 



Chap, nt SPIBANTHES AUTUMNAUS. 119 

and runs down the back of the rostellum on 
each side and round the stem of the boat- 
formed disc. Hence after this splitting action 
the boat-formed disc lies quite free, but em- 
bedded in a fork in the rostellum. The act of 
splitting apparently never takes place spon- 
taneously. I covered up under a net a plant 
with unexpanded flowers, and five of these 
flowers remained fully expanded for exactly a 
week under the net : I then examined their 
rostella, and not one had split ; whereas almost 
every flower on the surrounding and unco- 
vered spikes, which had been visited and 
touched by insects, after remaining expanded 
for only twenty-four hours, had their rostella 
fissured. Exposure for two minutes to the 
vapour of a little chloroform causes the ros- 
tellum to split ; and this we shall hereafter see 
is likewise the case with some other Orchids. 

When a bristle is laid for two or three 
seconds in the furrow of the rostellum, and 
the membrane has consequently become fis- 
sured, the viscid matter within the boat-formed 
disc lies so close to the surface, and, indeed, 
slightly exudes, that the disc is almost sure 
to be glued longitudinally to the bristle and 
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to be withdrawn with it. When the disc is 
withdrawn the two sides of the rostellum 
(Fig. D), which have been described by 
some botanists as two distinct foliaceous pro- 
jections, are left sticking up like a fork. This 
is the common condition of the flowers after 
they have been open for two or three days, 
and have been visited by insects. The fork 
soon withers. 

When the flower is in bud the back of the 
boat-formed disc is covered with a layer of 
large rounded cells, so that the disc does not 
strictly form the exterior surface of the back 
of the rostellum. These cells contain slightly 
viscid matter : they remain unaltered (as may 
be seen at Fig. E) towards the apex of the 
disc, but at the point where the pollinia are 
attached they disappear. Hence I concluded 
that the viscid matter contained in these 
cells, when they burst, served to fasten the 
threads of the pollinia to the disc ; but, as 
in several large exotic Orchids I could see no 
trace of such cells, I presume that this view is 
erroneous. 

The stigma lies beneath the rostellum, and 
projects with a sloping surface (see side-view, 
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B); its lower margin is rounded and fringed 
with hairs. On each side a membrane (c l, B) 
extends from the edges of the stigma to the 
filament of the anther, thus forming a mem- 
branous cup or clinandrum, in which the 
lower ends of the pollen-masses lie protected. 

Each pollinium consists of two leaves of 
pollen, quite disconnected at their lower ends, 
and with their summits distinct, but they are 
united by elastic threads for about half of 
their length : a very slight modification would 
convert the two pollinia into four leaves of 
pollen, as occurs in the genus Malaxis and 
in many foreign Orchids. Each of the four 
leaves, moreover, consists of a double layer of 
pollen-grains, united only along their edges. 
The pollen-grains (each consisting of four 
granules) are united by elastic threads, which 
are more numerous along the edges of the 
leaves, and converge at the summit of each 
pollinium. The leaves of pollen are very, 
brittle, and, when placed on the viscid stigma 
of a flower, large sheets are easily broken off. 

Long before the flower expands, the anther- 
cells, which are pressed against the back of 
the rostellum, open in their upper part, so that 
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the included pollinia come exactly into contact 
with the back of the boat-formed disc ; the 
projecting threads then become firmly attached 
to rather above the middle part of the back 
of the disc. The anther-cells afterwards 
open lower down, and their membranous 
walls contract and become brown ; so that by 
the time the flower has fully expanded the 
upper parts of the pollinia lie quite naked, 
their bases rest in little cups formed by the 
withered anther-cells, and they are laterally 
protected by the clinandrum. As the pollinia 
thus lie loose, they are easily removed. 

The tubular flowers are elegantly arranged 
in a spire round the spike, extending hori- 
zontally (Fig. A) from it. The labellum is 
channelled down the middle, and is furnished 
with a reflexed and fringed lip, on which bees 
alight ; its basal internal angles are produced 
into two globular processes, which secrete an 
abundance of nectar. The nectar is collected 
(n. Fig. B) in a small receptacle beneath. 
Owing to the protuberance of the lower 
margin of the stigma, and of the two lateral 
inflexed nectaries, the orifice into the nectar- 
receptacle is much contracted, and is central. 
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When the flower first opens the receptacle 
contains nectar, and at this period the front 
of the rostellum, which is slightly furrowed, 
lies close to the channelled labellum; conse- 
quently a passage is left, but so narrow that 
only a fine bristle can be passed down it.* 
In a day or two the labellum moves a 
little farther from the rostellum, and a wider 
passage is left to the stigmatic surface. On 
this slight movement of the labellum the fer- 
tilisation of the flower absolutely depends. 

With most Orchids the flowers remain open 
for some time before they are visited by 
insects ; but with Spiranthes I have gene- 
rally found the boat-formed disc removed very 
soon after the expansion of the flower. For 
example, in the two last spikes which I 
happened to examine there were in one 
numerous buds on the summit, with the seven 
lowest flowers alone expanded, of which six 
had their discs and pollinia removed ; the 
other spike had eight expanded flowers, with 
the pollinia of all removed. We have seen 

* Professor Asa Gray was so kind as to examine Spiranthes 
gracilis and ceraua in the United States. He found the same 
general structure as in our S. autumnalis, and he was struck 
with the narrowness of the passage into the flower. 

G 2 
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that when the flower first opens it would he 
attractive to insects, for the receptacle already 
contains nectar ; and the rostellum at this 
period lies so close to the channelled labellum 
that a bee or moth could not pass down its 
proboscis without touching the medial furrow 
of the rostellum. This I know to be the case' 
by repeated trials with a bristle. 

Let it be observed how beautifully every- 
thing is contrived that the pollinia should be 
withdrawn by an insect visiting the flower. 
The pollinia are already attached to the disc 
by their threads, and, from the early withering 
of the anther-cells, they hang loosely sus- 
pended but protected within the clinandrum. 
The touch of the proboscis causes the rostellum 
to split in front and behind, and frees the 
long, narrow, boat-formed disc, which is loaded 
with extremely viscid matter, sure to adhere 
longitudinally to the proboscis. When the 
bee flies away, so surely will it carry away 
the pollinia. As the pollinia are attached 
parallel to the disc, they will become attached 
parallel to the proboscis. Here, however, 
appears a difficulty ; when the flower first 
opens and is best adapted for the removal of 
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the pollinia, the labellum lies so close to the 
rostellum, that the pollinia, when attached to 
the proboscis of an insect, could not possibly he 
forced into the flower so as to reach the stigma ; 
they would be either upturned or broken off ; 
but we have seen that after two or three 
days the labellum becomes more reflexed and 
moves from the rostellum, — a wider passage 
being thus left. When in this condition, I 
have tried with the pollinia attached to a 
fine bristle ; and by inserting the bristle into 
the nectar-receptacle (n, Fig. B), it is pretty 
to see how sheets of pollen are left adhering 
to the viscid stigma. It may be observed in 
the diagram, B, that the orifice into the 
nectar-receptacle lies, owing to the projection 
of the stigma, close to the lower side of the 
flower ; hence insects would insert their 
probosces on this side, and an open space is 
thus afforded for the attached pollinia to be 
carried down to the stigma, without being 
brushed off. The stigma evidently projects 
so that the ends of the pollinia may strike 
against it. 

Hence, in Spiranthes, not only the pollen 
must be carried from one flower to another, as 
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in most Orchids, but a lately expanded flower, 
which has its pollinia in the best state for 
removal, cannot then be fertilised. Generally 
old flowers will be fertilised by the pollen of 
younger flowers, borne, as we shall see, on 
a separate plant. In conformity with this 
I observed that the stigmatie surfaces of the 
older flowers were far more viscid than those 
of the younger flowers. Nevertheless, a 
flower which in its early state had not been 
visited by insects would not necessarily, in 
its later and more expanded condition, have 
its pollen wasted ; for insects, in inserting and 
withdrawing their probosces, bow them for- 
wards, and would thus often strike the furrow 
in the rostellum. I imitated this action with 
a bristle, and often succeeded in withdrawing 
the pollinia. I was led to try this from at 
first choosing older flowers for examination ; 
and passing a bristle, or fine culm of grass, 
straight down into the nectary, the pollinia 
were never withdrawn ; but when I bowed 
it forward, I succeeded. Those flowers which 
have not their own pollinia removed can of 
course be fertilised, and I have seen not a 
few cases of flowers with their pollinia still 
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in place, with sheets of pollen on their 
stigmas. 

At Torquay I watched a number of these 
flowers growing together for about half an 
hour, and saw three humble-bees of two kinds 
visit them. I caught one and examined its 
proboscis : on the superior lamina, some little 
way from the tip, two perfect pollinia were 
attached, and three other boat-formed discs 
without pollen ; so that this bee had removed 
the pollinia from five flowers, and had pro- 
bably left the pollen of three of them on the 
stigmas of other flowers. The next day I 
watched the same flowers for a quarter of 
an hour, and caught another humble-bee at 
work ; one perfect pollinium and four boat- 
flJrmed discs adhered to its proboscis, one on 
the top of the other, showing how exactly 
the same part had each time touched the 
rostellum. 

The bees always alighted at the bottom of 
the spike, and, crawling spirally up it, sucked 
one flower after the other. I believe humble- 
bees generally act thus when visiting a dense 
spike of flowers, as it is most convenient for 
them ; in the same manner as a woodpecker 
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always climbs up a tree in search of insects. 
This seems a most insignificant observation ; 
but see the result. In the early morning, 
when the bee starts on her rounds, let us sup- 
pose that she alighted on the summit of the 
spike ; she would surely extract the pollinia 
from the uppermost and last opened flowers ; 
but when visiting the next succeeding flower, 
of which the labellum in all probability would 
not as yet have moved from the column (for 
this is slowly and very gradually effected), 
the pollen-masses would often be brushed off 
her proboscis and be wasted. But nature 
suffers no such waste. The bee goes first to 
the lowest flower, and, crawling spirally up 
the spike, effects nothing on the first spike 
which she visits till she reaches the upper 
flowers, then she withdraws the pollinia : she 
soon flies to another plant, and, alighting on 
the lowest and oldest flower, into which there 
will be a wide passage from the greater re- 
flexion of the labellum, the pollinia will strike 
the protuberant stigma : if the stigma of the 
lowest flower has already been fully fertilised, 
little or no pollen will be left on its dried 
surface ; but on the next succeeding flower. 
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of which the stigma is viscid, large sheets of 
pollen will be left. Then as soon as the 
bee arrives near the summit of the spike 
she will again withdraw fresh pollinia, will 
fly to the lower flowers on another plant, 
and fertilise them ; and thus, as she goes her 
rounds and adds to her store of honey, she 
will continually fertilise fresh flowers and per- 
petuate the race of our autumnal Spiranthes, 
which will yield honey to future generations 
of bees. 
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CHAPTER IV. 

Malaxis paludosa ; simple means of fertilisation — Listera ovata ; 
sensitiveness of the rostellum ; explosion of viscid matter 
action of insects ; perfect adaptation of the several organs — 
Listera cordata — Neottia nidus-avis; its fertilisation effected 
in the same manner as in Listera. 

We now come to the last of the British 
Orchids, those in which no portion of the 
exterior membranous surface of the rostellum 
is permanently attached to the pollinia. This 
subdivision includes only three genera known 
to me, namely, Malaxis, Listera, and Neottia, 
which are here grouped together merely for 
convenience. Malaxis in its fertilisation is an 
uninteresting form ; Listera and Neottia, on 
the other hand, are amongst the most remark- 
able of all Orchids from the manner in which 
their pollinia are removed by insects, through 
the sudden explosion of viscid matter contained 
within their rostellums. 

Malaxis paludosa . — This rare Orchid,* the 
least of the British species, differs from the 

* I am greatly indebted to Mr. Wallis, ofHartfield, in Sussex, 
for numerous living specimens of this Orchid. 
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others in the position of its flowers. In 
Malaxis the labellum is turned upwards,* 
instead of downwards, so as to afford, as in 
other Orchids, a landing-place for insects ; its 
lower margin clasps the column, making the 
entrance into the flower tubular. From its 
position it partially protects the organs of 
fructification. [Fig. XYII.] In most Orchids 
the upper sepal and the two upper petals 
afford protection ; but here they are reflexed 
in a singular manner (as may be seen in 
the drawing, Fig. A), apparently to allow 
insects freely to visit the flower. This posi- 
tion of the flower is the more remarkable, 
because it has been purposely acquired, as 
shown by the ovarium being spirally twisted. 
In all Orchids the labellum is properly directed 
upwards, but assumes its usual position as the 
lower lip by the twisting of the ovarium ; but 
in Malaxis the twisting has been carried to 
that degree that the flower occupies the posi- 
tion which it would have held if the ovarium 

* Sir James Smith, I believe, first noticed this fact in the 
‘ English Flora,’ vol. iv. p. 47, 1828. Towards the summit of 
the spike the upper sepal does not depend, as represented in the 
woodcut (Fig. A), but sticks out nearly at right angles ; nor is 
the flower always so completely twisted round. 
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(Partly copied from Bauer, but modified from living specimens.) 


a . anther. 

r. rostellum. 

p. pollen. 

8. stigma. 

cl. clinandrum. 

1. labellum. 

v . spiral vessels. 

u. upper sepal. 


A. Perfect 
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had not been at all twisted, and which the 
ovarium ultimately assumes when ripe, by a 
process of gradual untwisting. 

When the minute flower is dissected, the 
column is seen to be longitudinally tripartite ; 
the middle portion of the upper half (see Fig. B) 
is the rostellum. The upper edge of the lower 
part of the column projects where united to 
the base of the rostellum, and forms a rather 
deep fold. This fold is the stigmatic cavity, 
and may be compared to a waistcoat-pocket. 
I found pollen-masses which had their broad 
ends pushed by insects into this pocket ; and 
a bundle of pollen-tubes had here penetrated 
the stigmatic tissue. 

The rostellum, or middle portion, is a tall 
membranous projection of a whitish colour, 


A Perfect flower viewed laterally, with the labellum in its 
natural position, upwards. 

B. Column viewed in front, showing the rostellum, the pocket- 

like stigma, and the anterior lateral portions of the cli- 
nandrum. 

C. Back view of the column in a flower-bud, showing the anther 

with the pear-shaped included pollinia dimly seen, and 
the posterior edges of the clinandrum. 

D. Back view of an expanded flower, with the anther now con- 

tracted and shrivelled, exposing the pollinia. 

E. The two pollinia attached to a little transverse mass of viscid 

matter, hardened by spirits of wine. 
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fonned of square cells, and is covered with, a 
thin layer of viscid matter : it is slightly con- 
cave posteriorly, and its crest is surmounted 
by a minute tongue-shaped mass of viscid 
matter. The column, with its narrow pocket- 
like stigma and with the rostellum above, is 
united on each side to a green membranous 
expansion, convex exteriorly and concave in- 
teriorly, of which the summits on each side 
are pointed, and stand a little above the crest 
of the rostellum. These two membranes sweep 
round (see back views, Figs. C and D), and are 
united to the filament or base of the anther ; 1 
thus forming a deep cup or clinandrum behind 
the rostellum. The use of this cup is to afford 
protection, as we shall immediately see, to the 
pollen-masses. When I have to treat of the 
homologies of the different parts, it will be 
shown by the course of tbe spiral vessels that 
these two membranes, forming the clinandrum, 
consist of the two upper anthers of the inner 
whorl, in a rudimentary condition, but utilised 
for this special purpose. 

In a flower before it expands, a little mass 
or drop of viscid fluid may be seen on the 
crest of the rostellum, rather overhanging its 
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front surface. After the flower has remained 
open for a little time, this drop shrinks and 
becomes more viscid. Its chemical nature is 
different from that of the viscid matter in 
most Orchids, for it remains fluid for many 
days, though fully exposed to the air. From 
these facts I concluded that the viscid fluid 
exuded from the crest of the rostellum ; but 
fortunately I examined a closely-allied Indian 
form, namely, the Microstylis Rhedii (sent 
me from Kew by Dr. Hooker), and in this, 
before the flower opened, there was a similar 
drop of viscid matter; but on opening a 
still younger bud, I found a minute, regular, 
tongue-shaped projection on the crest of the 
rostellum, formed of cells, which when slightly 
disturbed resolved themselves into a drop of 
viscid matter. At this age, also, the front 
surface of the whole rostellum, between its 
crest and the pocket-like stigma, was coated 
with cells filled with similar brown viscid 
matter ; so that there can be no doubt, had I 
examined a young enough bud of Malaxis, 
I should have found a similar minute tongue- 
shaped cellular projection on the crest of the 
rostellum. 
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The anther opens widely whilst the flower 
is in bud, and then shrivels and contracts 
downwards, so that, when the flower is fully 
expanded, the pollinia are quite naked, with 
the exception of their broad lower ends, which 
rest in two little cups formed by the shrivelled 
anther-cells. This contraction of the anther 
is represented in Fig. D in comparison with 
Fig. C, which shows the state of the anther in 
a bud. The upper and much pointed ends of 
the pollinia rest on, but project beyond, the 
crest of the rostellum ; in the bud they are 
unattached, but by the time the flower opens 
they are always caught by the posterior surface 
of the drop of viscid matter, of which the 
anterior surface projects slightly beyond the 
face of the rostellum ; that they are caught 
without any mechanical aid I ascertained by 
allowing some buds to open in my room. In 
Fig. E the pollinia are shown exactly as they 
appeared, but not quite in their natural posi- 
tion, when removed by a needle from a speci- 
men kept in spirits of wine, in which the irre- 
gular little mass of viscid matter had become 
hardened and adhered firmly to their tips. 

The pollinia consist of two pair of very 
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thin leaves of waxy pollen ; these four leaves 
are formed of angular grains (each apparently 
subdivided into four granules), which never 
separate. As the pollinia are almost loose, 
being retained merely by their tips adhering 
to the viscid fluid, and by their bases resting 
in the shrivelled anther-cells, and as the petals 
and sepals are so much reflexed, the pollinia 
would be exposed in a remarkable degree 
when the flower is fully expanded, and would 
be liable to be blown out of their proper posi- 
tion, had it not been for the membranous 
expansions on each side of the column forming 
the clinandrum, within which they safely lie. 

When an insect inserts its proboscis, or 
head, into the narrow space between the 
upright labellum and the rostellum, it will 
infallibly touch the little projecting viscid 
mass, and when it flies away it will withdraw 
the pollinia, already attached to the viscid 
matter, but otherwise loose. I easily imitated 
this action by inserting any small object into 
the tubular flower between the labellum and 
rostellum. When the insect visits another 
flower, the very thin pollen-leaves attached 
parallel to the proboscis, or head, will be 
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forced in, and their broad ends will enter the 
pocket-like stigma. I found pollinia in this 
position glued to the upper membranous ex- 
pansion of tbe rostellum, and with a large 
number of pollen-tubes penetrating tbe stig- 
matic tissue. The use of the thin layer of 
viscid matter, which coats the surface of the 
rostellum in this genus and in Microstylis, and 
which is of no use in the transportal of the 
pollen from flower to flower, seems to be to 
keep the leaves of pollen, when brought by 
insects, in a proper position for entering and 
remaining in the narrow stigmatic cavity. 
This fact is rather interesting under a homo- 
logical point of view, for, as we shall hereafter 
see, the primordial nature and purpose of 
the viscid matter of the rostellum is that 
common to tbe viscid matter on the stigmas 
of most flowers, namely, the retention of the 
pollen, when brought by any means to its 
surface. 

The flowers of the Malaxis, though so small 
and inconspicuous, are highly attractive to 
insects; for the pollinia bad been removed 
from all tbe flowers on each spike, excepting 
from one or two close under the buds. In 
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some old flower-spikes every single pollinium 
had been removed. Insects sometimes re- 
move only one of the two pairs. I noticed 
one flower with all its four pollinia in place, 
with a single pollen-leaf within the stigmatic 
cavity ; and this must clearly have been 
brought by some insect. I found pollen- 
leaves on the stigmas of many other flowers. 
The plant produces plenty of seed : on one 
spike, thirteen of the twenty-one lower flowers 
had formed large capsules. 

Listera ovata, or Tway-blade . — The structure 
and action of the rostellum of this Orchid has 
been tbe subject of a highly remarkable paper 
in tbe Philosophical Transactions, by Dr. 
Hooker,* who has described minutely, and of 
course correctly, its curious structure ; he did 
not, however, attend to the part which insects 
play in the fertilisation of this flower. C. K. 
Sprengel well knew the importance of insect- 
agency, but he misunderstood both the struc- 
ture and the action of the rostellum. 

The rostellum is of large size, thin, or 
foliaceous; convex in front and concave be- 
* 4 Philosophical Transactions,* 1854, p. 259. 
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hind, with its sharp summit slightly hollowed 
out on each side ; it arches over the stigmatic 
surface (Fig. XVIII. r, s A). Internally, ac- 
cording to Dr. Hooker, it is divided by longi- 
tudinal septa into a series of loculi, which 
contain and subsequently expel with violence 
viscid matter. These loculi show traces of 
their original cellular structure. I have met 
with this structure of the rostellum in no other 
genus excepting the closely allied Neottia. 
The anther, situated behind the rostellum, 
and protected by a broad expansion of the 
top of the column, opens in the bud. The 
pollinia, when the flower is fully expanded, 
are left quite free, supported behind by the 
anther-cells, and lying in front against the 
concave back of the rostellum, with their 
upper and pointed ends resting on its crest. 
Each pollinium is almost divided into two 
masses. The pollen-grains are attached to- 
gether in the usual manner by a few elastic 
threads ; but the threads are weak, and large 
masses of pollen can be easily broken off. 
After the flower has long remained open, 
■the pollen becomes more friable. The la- 
bellum is much elongated, contracted at the 


Digitized by Google 



Chap. IV. 


LISTEKA OVATA. 



y Google 


Fig. xvm. 


Listeba ovata, or Tway-blade (partly copied from Hooker). 


col. summit of column 
a. anther. 
f. pollen, 
r. rostellum. 


s . stigma. 

1. labellum. 

n. nectar-secreting furrow. 


A. Flower viewed laterally, with all the sepals and petals, except 

the labellum, removed. 

B. Ditto, with the pollinia removed, and with the rostellum 

more reflexed after its explosion. 
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base, and bent downwards, as represented 
in the drawing ; it is furrowed along the 
middle, from its bifurcation close up to the 
base of the stigma ; and the borders of the 
furrow are glandular and secrete much nectar. 

As soon as the flower opens, if the crest of 
the rostellum be touched ever so lightly, a 
large drop of viscid fluid is instantaneously 
expelled ; this, as Dr. Hooker has shown, is 
formed by the coalescence of two drops pro- 
ceeding from the two depressed spaces on 
each side of the crest. A good proof of this 
fact was afforded by some specimens kept in 
weak spirits of wine, which had apparently 
expelled the viscid matter slowly, and in 
which two separate little spherical balls of 
viscid matter had hardened and had become 
attached to the two pollinia. The fluid is 
at first slightly opaque and milky ; but as 
soon as exposed to the air, in less time than 
a second, a film is formed over it, and in two 
or three seconds the whole drop sets hard, 
and soon assumes a purplish-brown tint. So 
exquisitely sensitive is the rostellum, that a 
touch from the thinnest human hair suffices 
to cause the explosion. It will take place 
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under water. Exposure to the vapour of 
chloroform for about one minute also causes 
the explosion. The viscid fluid when pressed 
between two plates of glass before it has set 
hard is seen to be structureless ; but it assumes 
a reticulated appearance, perhaps caused by 
the presence and union of globules of a denser 
fluid immersed in a thinner fluid. As the 
pointed tips of the loose pollinia lie on the 
crest of the rostellum, they are always caught 
by the exploded drop : I have never once seen 
this fail. So rapid is the explosion and so 
viscid the fluid, that it is difficult to touch 
the rostellum with a needle quickly enough 
not to catch the pollinia already attached to 
the partially-hardened drop. Hence, if a 
bunch of flowers be carried home in the 
hand, some of the sepals or petals, being 
shaken, will he almost sure to touch the 
rostellum and withdraw the pollinia, which 
will cause the false appearance of their hav- 
ing been violently ejected to a distance. 

After the anther-cells have opened and 
have left the naked pollinia resting on the 
concave back of the rostellum, the rostellum 
curves a little forwards, and perhaps the 
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anther also moves a little backwards. This 
movement is of much importance, as the tips 
of the anther would otherwise be caught by 
the exploded viscid matter, and the pollinia 
would for ever be locked up and rendered 
useless. I once found an injured flower which 
had been pressed and had exploded before 
fully expanding, and the anther, with the 
enclosed pollen-masses, was permanently glued 
down to the crest of the rostellum. At the 
moment of the explosion the rostellum, which 
already stands arched over the stigma, quickly 
bends forwards and downwards so as to stand 
(Fig. B) at right angles to its surface. The 
pollinia, if not removed by the touching 
object that causes the explosion, become 
fixed to the rostellum, and by its movement 
are drawn a little forward. If their lower 
ends are now freed by a needle from the 
anther-cells, they spring up ; but they are not 
by this movement placed on the stigma. In 
the course of some hours, or of a day, the 
rostellum not only slowly recovers its original 
slightly-arched position, but becomes quite 
straight and parallel to the stigmatic surface. 
This backward movement of the rostellum is 


Digitized by Google 



Chap. IV. 


MANNER OF FERTILISATION. 


145 


of importance ; for if after the explosion it 
permanently remained projecting at right 
angles close over the stigma, pollen could with 
difficulty have been left on its viscid surface. 
When the rostellum is touched so quickly 
that the pollinia are not removed, they are, 
as I have said, drawn at the moment of ex- 
plosion a little forward by the movement of 
the rostellum; but by its subsequent back- 
ward movement the pollinia are pushed back 
into their original position. 

From the account here given we may safely 
infer how the fertilisation of this Orchid is 
effected. Small insects alight on the broad 
lower end of the labellum for the sake of the 
nectar copiously secreted by it ; as they lick 
up the nectar they slowly crawl up its 
narrowed surface until their heads stand 
directly under the over-arched crest of the 
rostellum ; as they raise their heads they 
touch the crest, which explodes, and the 
pollinia become firmly cemented to them. 
The insect in flying away withdraws the 
pollinia, carries them to another flower, and 
leaves masses of the friable pollen on its 
viscid stigma. 

H 
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In order to witness what I felt sure would 
take place, I watched a group of plants on two 
or three occasions for an .hour ; each day I saw 
numerous specimens of two small Hymen- 
opterous insects, namely, a Haemiteles and a 
Cryptus, flying about the plants and licking 
up the nectar ; most of the flowers, which were 
visited over and over again, had already had 
their pollinia removed, but at last I saw both 
these insect-species crawl into younger flowers, 
and suddenly retreat with a pair of bright 
yellow pollinia sticking to their foreheads ; I 
caught them, and found the point of attach- 
ment was to the inner edge of the eye ; on 
the other eye of one specimen there was a ball 
of the hardened viscid matter, showing that 
it had previously removed another pair of 
pollinia, and had subsequently in all proba- 
bility left them on the stigma of one of the 
flowers. As I caught these insects, I did not 
witness the act of fertilisation ; hut C. K. 
Sprengel actually saw a Hymenopterous insect 
leave its pollen-mass on the stigma. My son 
watched another bed of this Orchid at some 
miles’ distance, and brought me home the 
same Hymenopterous insects with attached 
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pollinia, and he saw Diptera also visiting the 
flowers. He was struck with the number of 
spider-webs spread over these plants, as if the 
spiders were aware how attractive the Listera 
was to insects, and how necessary they were 
to its fertilisation. 

To show how delicate a touch suffices to 
cause the rostellum to explode, I may men- 
tion that I found an extremely minute Hy- 
menopterous insect vainly struggling with its 
whole head buried in the hardened viscid 
matter, thus cemented to the crest of the 
rostellum and to the tips of pollinia ; the 
insect was not so large as one of the pollinia, 
and after causing the explosion it had not 
force to remove them, and was thus punished 
for attempting a work beyond its strength, 
and perished miserably. 

In Spiranthes the young flowers, which 
have their pollinia in the best state for re- 
moval, cannot possibly be fertilised ; they 
must remain in a virgin condition until they 
are a little older and the labellum has moved 
from the column. Here the same thing 
apparently occurs, for the stigmas of the 
older flowers were more viscid than those of 

h 2 
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the younger flowers. These latter have their 
pollinia quite ready for removal ; hut imme- 
diately after the explosion the rostellum, as 
we have seen, curls forwards and downwards, 
thus protecting the stigma for a time, until 
the rostellum slowly becomes quite straight, 
when the stigma in its more, mature con- 
dition is left freely exposed, and is ready for 
fertilisation. 

I was curious to ascertain whether the 
rostellum would ultimately explode, if never 
touched ; but I have found it difficult to ascer- 
tain this fact, as the flowers are so attractive 
to insects, and the touch of such minute insects 
suffices to cause the explosion, that it was 
scarcely possible to exclude them. 

I have covered up plants several times, and 
left them till long after all uncovered plants 
had set their pods ; and without going into 
unnecessary details, I may positively state 
that the rostella in several flowers had not 
exploded, though the stigma was withered, 
the pollen quite mouldy and incapable of re- 
moval. Some few of the very old flowers, 
however, when roughly touched, were still 
capable of feeble explosion. Other flowers 
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under the nets had exploded, and the tips 
of their pollinia were fixed to the crest of 
the rostellum; but whether these had been 
touched by some excessively minute insect, or 
had exploded spontaneously, it is impossible 
to say. In the case of these latter flowers, it 
is of some importance to note that not a grain 
of pollen had got on their stigmas (and I 
looked carefully), and their ovaria had not 
swollen. These several facts clearly show that 
the removal of the pollinia by insect-agency 
is absolutely necessary to the fertilisation of 
this species. 

That insects do their work effectually, the 
following cases show : — A rather young spike, 
with many buds in the upper part, had the 
pollinia unremoved from the seven upper 
flowers, but they had been completely removed 
from the ten lower flowers : there was pollen 
on the stigmas of six of these ten lower 
flowers. In two spikes taken together, the 
twenty-seven lower flowers had their pollinia 
removed, with pollen on the stigmas of all ; 
these were succeeded by five open flowers 
with pollinia not removed, and with no 
pollen on their stigmas ; and these were 
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succeeded by eighteen buds. Lastly, in an 
older spike with forty-four flowers, all fully 
expanded, the pollinia bad been removed from 
every one ; and on all the stigmas that I ex- 
amined there was pollen, generally in large 
quantity. 

It will perhaps be worth while to recapitu- 
late the several special adaptations for the 
fertilisation of this Orchid. The anther-cells 
open early, leaving the pollen-masses quite 
loose, with their tips resting on the concave 
crest of the rostellum. The rostellum then 
slowly curves over the stigmatic surface, so 
that its explosive crest stands at a little dis- 
tance from the anther ; and this is very 
necessary, otherwise the anther would be 
caught by the viscid matter, and the pollen 
for ever locked up. This curvature of 
the rostellum over the stigma and base of 
the labellum is excellently well adapted to 
favour an insect striking the crest when it 
raises its head, after having crawled up the 
labellum, and licked up the last drop of nectar 
at its base. The labellum, as C. K. Sprengel 
has remarked, becomes narrower where it 
joins the column beneath the rostellum, so 
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that there is no risk of the insect going too 
much to either side. The crest of the ros- 
tellum is so exquisitely sensitive, that a touch 
from a most minute insect causes it to rupture 
at two points, and instantaneously two drops 
of viscid fluid are expelled, which coalesce. 
This viscid fluid sets hard in so wonderfully 
rapid a manner that it rarely fails to cement 
the tips of the pollinia, nicely laid on the 
crest of the rostellum, to the insect’s fore- 
head. As soon as the rostellum has exploded 
it suddenly curves downwards till it projects 
at right angles over the stigma, protecting it 
in its early state from impregnation, in the 
same manner as the stigma of Spiranthes 
is protected by the labellum clasping the 
column. But as in Spiranthes the labellum 
after a time moves from the column, leaving 
a free passage for the introduction of the pol- 
linia, so here the rostellum moves back, and 
not only recovers its former arched position, 
but stands upright, leaving the stigmatic sur- 
face, now become more viscid, perfectly free 
for pollen to be left on it. The pollen-masses, 
when once' cemented to an insect’s forehead, 
will generally remain firmly attached to it 
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until the viscid stigma of a mature flower re- 
moves these encumbrances from the insect, by 
rupturing the weak elastic threads by which 
the grains are tied together — receiving at the 
same time the benefit of fertilisation. 

Listera cordata . — Professor Dickie of Aber- 
deen was so kind as to send me two sets of 
specimens, but I applied rather too late in the 
season. The structure is essentially the same 
as in the last species, and the loculi of the 
rostellum were very plain. In the middle, on 
the crest of the rostellum, two or three little 
hairy points project ; whether these have 
any functional importance I know not. The 
labellum has two basal lobes (of which vestiges 
may be seen in L. ovata) which curve up on 
each side, and would compel an insect to 
approach the rostellum straight in front. Two 
flowers had been touched either during the 
journey, or too quickly by some insect, and 
had exploded ; and their pollinia in conse- 
quence were firmly cemented to the crest of 
the rostellum ; but in most of the spikes 
all the pollen-masses had been removed by 
insects. 

Neottia nidus-avis . — I made numerous ob- 
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servations on this, the Bird’s-nest Orchis,* but 
they are not worth giving, as the action and 
structure of every part is almost identically 
the same as in Listera ovata. The labellum 
secretes plenty of nectar, which I mention 
merely as a caution, because during one cold 
and wet season I looked several times and 
could not see a drop, and was perplexed at 
the apparent absence of any attraction for 
insects ; nevertheless, had I looked more per- 
severingly, I should probably have found 
nectar. 

Whether the rostellum ultimately explodes, 
if not touched, I could not ascertain ; that it 
long remains unexploded, though ready to 
act, is certain ; but I found in 1860 so many 
flowers exploded, with a bead of the purplish 
hardened cement attached to the crest of the 
rostellum and to the unremoved pollinia, that 
I suspect that it does explode, after a time, 
spontaneously, without the excitement of a 
touch. In one large spike, every flower had 

* This unnatural sickly-looking plant has generally been sup- 
posed to be parasitic on the roots of the trees under the shade of 
which it lives ; but, according to Irmisch (‘ Beitrage zur Biologie 
and Morphologie der Orchideen,’ 1853, s. 25), this certainly is 
not the case. 
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been visited by insects, and all the pollinia 
had been removed. Another unusually fine 
spike from South Kent, sent me by Mr. 
Oxenden, had home forty-one flowers, and 
produced twenty-seven large seed-capsules, 
besides some smaller ones. • 

The pollen resembles that of Listera, in 
consisting of grains (formed of four granules) 
tied together by a few weak threads ; it 
differs in being much more incoherent, so that 
after a few days it swells and overhangs the 
sides and summit of the rostellum : hence, 
if the rostellum of a rather old flower he 
touched, and an explosion he caused, the pol- 
linia are not so neatly caught by their tips 
as in Listera ; consequently a good deal of 
the friable pollen is often left behind in the 
anther-cells and is apparently wasted. Por- 
tions of this fall on the corolla ; and as the 
pollen in this state readily adheres to any 
object, it is not improbable that insects 
crawling about would thus get dusted, and 
leave some on the viscid stigma, without 
having touched the rostellum and caused it 
to explode. Certainly if the labellum were 
more upturned, so that insects were forced to 
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brush against the anther and column, they 
would get smeared with the pollen as soon 
as it had become friable, and might thus 
effectually fertilise the flower. 

This observation interested me, because, 
when previously examining Cephalanthera, 
with its aborted rostellum, its upturned label- 
lum, and its friable pollen, I had speculated 
how a transition, with each gradation useful 
to the plant, could possibly have been effected 
from the state of the pollen and flower in the 
allied Epipactis, with its pollinia attached to 
a well-developed rostellum, to the present con- 
dition of Cephalanthera. Neottia nidus-avis 
shows to a certain extent how such a transi- 
tion might have been effected. This Orchid 
is at present mainly fertilised by means of 
the explosive rostellum, which acts effectually 
only as long as the pollen remains in mass ; 
but unless we suppose that the circumstance 
of the pollen soon becoming friable is a mere 
injury to the plant, we may believe that the 
pollen in this condition is sometimes trans- 
ported to the stigma by its adhesion to the 
hairy bodies of insects. If this be so, we can 
see that by a slight change in the form of the 
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flower, and by the pollen becoming friable at 
a still earlier age, this means of fertilisation 
might be rendered more and more effectual, 
and the explosive rostellum less and less 
useful. Ultimately the rostellum would be- 
come a superfluity ; and then, on the great 
principle of the economy of organisation, ren- 
dered so necessary by the struggle for life, by 
which every part of every being tends to be 
saved, the rostellum would be absorbed or 
aborted. In this case we should have the 
production of a new Orchid in the condition 
of Cephalanthera, as far as its means of 
fertilisation are concerned, but in general 
structure still closely allied to Neottia and 
Listera. 
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CHAPTER Y. 

Cattleya, simple manner of fertilisation — Masdevallia, curious 
closed flower — Dendrobium, contrivance for self-fertilisation — 
Vandese, diversified structure of the pollinia; importance of 
the elasticity of the pedicel ; its power of movement — Elasticity 
and strength of the caudicle — Calanthe with lateral stigmas, 
manner of fertilisation — Angraecum sesquipedale, wonderful 
length of nectary — Acropera, perplexing case, a male Orchid. 

Having examined the means of fertilisation 
in so many British Orchids, belonging to 
fourteen genera, I was anxious to ascertain 
whether the exotic forms, belonging to quite 
distinct Tribes, equally required insect-agency. 
I especially wished to ascertain whether the 
rule holds good that each flower is necessarily 
fertilised by pollen brought from a distinct 
flower; and in a secondary degree I was 
curious to know whether the pollinia under- 
went those curious movements of depression 
by which they are placed, after transportal 
by insects, in the proper position to strike 
the stigmatic surface. 

By the kindness of many friends and 
strangers I have been enabled to examine 
fresh flowers of several species, belonging 
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to forty-three exotic genera, well dispersed 
through the sub-families of the vast Orchidean 
series.* It is not my intention to describe the 
means of fertilisation in all these genera, but 
merely to pick out a few curious cases, and 
other cases which illustrate the foregoing de- 
scriptions. The diversity of the contrivances, 
almost all adapted to favour the intercrossing 
of distinct flowers, seems to he exhaustless. 

* I am particularly indebted to Dr. Hooker, who on every 
occasion has given me his invaluable advice, and has never become 
weary of sending me specimens from the Royal Gardens at Kew. 

Mr. James Veitch, jun., has generously given me many beautiful 
Orchids, some of which were of especial service. Mr. R. Parker 
also sent me an extremely valuable series of forms. Lady Dorothy 
Nevill most kindly placed her magnificent collection of Orchids 
at my disposal. Mr. Rucker of West Hill, Wandsworth, sent me 
repeatedly large spikes of Catasetum, a Mormodes of extreme 
value to me, and some Dendrobiums. Mr. Rodgers of Sevenoaks 
has given me interesting information. Mr. Bateman, so well 
known for his magnificent work on Orchids, sent me a number 
of interesting forms, including the wonderful Angraecum sesqui- 
pedale. 

I am greatly indebted to Mr. Turnbull of Down for allowing 
me the free use of his hot-houses, and for giving me some inte- 
resting Orchids ; and to his gardener, Mr. Horwood, for his aid in 
some of my observations. 

Professor Oliver has kindly aided me with his large stores of 
knowledge, and has called my attention to several papers. Lastly, 
Dr. Lindley has sent me fresh and dried specimens, and has in 
the kindest manner helped me in various ways. 

To all these gentlemen I can only express my cordial thanks 
for their unwearied and generous kindness. 
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. EPIDENDREiE. 

In the arrangement given by Lindley in 
that invaluable work the Vegetable Kingdom, 
we first meet with the two great tribes of 
the Malaxese and Epidendreae. They are 
characterised by the pollen-grains cohering 
into large waxy masses, not congenitally 
attached to the rostellum. In the Malaxeae (of 
which one British form has been described) 
the pollinia properly have no caudicle ; 
whereas, in the Epidendrese (of which tribe 
no British representative exists), they have 
an unattached caudicle. 

For my purpose these two tribes might 
have been run together ; and as the pollinia 
of some of the Malaxeae have a minute 
but perfectly efficient caudicle, the division 
between them, in this their leading character, 
blends away. But this is a misfortune which 
every naturalist encounters in attempting to 
classify a largely - developed or so - called 
natural group, in which, relatively to other 
groups, there has been little extinction. In 
order that the naturalist may be enabled to 
give precise and clear definitions of his 
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divisions, whole ranks of intermediate or 
gradational forms must have been utterly 
swept away : if here and there a member 
of the intermediate ranks has escaped an- 
nihilation, it puts an effectual bar to any 
absolutely distinct definition. 

I will begin with the genus Cattleya, of 
which I have seen several species, and 
which is fertilised in a very simple manner, 
different from that in any British Orchid. 
The rostellum (r, Fig. A,' B) is a broad, 
tongue-shaped projection, which arches slightly 
over the stigma : the upper surface is formed 
of smooth membrane ; the lower surface and 
the central portions (originally a mass of 
cells) consist of a very thick layer of viscid 
matter. This viscid mass is hardly separated 
from the viscid matter thickly coating the 
stigmatic surface which lies close beneath the 
rostellum. The generally projecting upper 
lip of the anther rests on, and opens close 
over, the base of the upper membranous 
surface of the tongue-shaped rostellum. The 
anther is kept closed by a sort of spring at 
the back, at its point of attachment to the 
top of the column. The pollinia consist of 
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Fig. XIX. 



Cattleya. 


o. anther. 

b. spring at the top of the 
column. 

p. pollen-masses, 
r. rostellum. 


s. stigma. 
col. column. 

I . labellum. 
ft. nectary. 

g. ovarium, or germen. 


A. Front view of column, with all the sepals and petals removed. 

B. Section and lateral view of the flower, with all the sepals and 

petals removed, except the bisected labellum shown only 
in outline. 

C. Anther viewed on the under side, showing the four caudicles 

with the four pollen-masses beneath. 

D. A single pollinium, viewed laterally, showing the pollen-mass 

and caudicle. 


Digitized by Google 


162 


CATTLEYA. 


Chap. Y. 


four (or eight in Cattleya crispa) waxy 
masses, each furnished (see Fig. 0 and D) 
with a ribbon-like tail, formed of a bundle 
of highly elastic threads, with numerous 
pollen-grains adhering to them. Hence the 
pollen is of two kinds, waxy masses and 
separate grains (each, as usual, consisting 
of four granules) united by elastic threads : 
this latter kind of pollen is identical with 
that of Epipactis and other Neotteae.* These 
tails, though consisting of good pollen, act 
also as caudicles, and are thus designated, 
for they serve as the means of removal of 
the larger waxy masses from the anther-cells. 
The tips of the caudicles are generally 
reflexed, and in the mature flower protrude 
a little way out of the anther-case (see 
Fig. A), and lie on the base of the upper 
membranous lip of the rostellum. The 
labellum enfolds the column, making the 
flower tubular, and its lower part is pro- 
duced into a nectary, which penetrates the 
ovarium. 

* The pollen-masses of Bletia are admirably represented on a 
gigantic scale in Bauer’s drawings, published by Lindley in his 
‘ Illustrations.’ 
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Now for the action of these parts. If any 
body of size proportional to that of the 
tubular flower be forced into it — a dead 
humble-bee acted best — the tongue-shaped 
rostellum is depressed, and the object often 
gets slightly smeared with viscid matter ; 
but in withdrawing the object, the tongue- 
formed rostellum is upturned, and a sur- 
prising quantity of viscid matter is forced 
over its edges and sides, and at the same 
time into the lip of the anther, which 
is slightly raised by the upturning of the 
rostellum. Thus the protruding tips of the 
caudicles are instantly glued to the retreating 
body, and the pollinia are withdrawn. This 
hardly ever failed to occur in my repeated 
trials. A living bee or other large insect 
alighting on the fringed edge of the labellum, 
and scrambling into the flower, would de- 
press the labellum and would be less likely 
to disturb the rostellum, until it had sucked 
the nectar and began to retreat. When a 
dead bee, with the four waxy balls of pollen 
dangling by their caudicles from its back, is 
forced into another flower, some or all of 
these balls are surely caught by the broad, 
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shallow, and very viscid stigmatic surface, 
which likewise tears off the grains of pollen 
from the threads of the caudicles. 

That living humble-bees can thus remove 
the pollinia is certain. Sir W. C. Trevelyan 
sent to Mr. Smith of the British Museum 
(who forwarded to me) a Bombus hortorum 
— caught in his hot-house, where a Cattleya 
was in flower — with its whole back, between 
the wings, smeared with dried viscid matter, 
and with the four pollinia attached to it by 
their caudicles, and ready to be caught by 
the stigma of another flower if the bee had 
entered one. 

The caudicles of the pollinia being free, 
and the viscid matter from the rostellum not ‘ 
coming into contact with them without 
mechanical aid, as well as the general 
manner of fertilisation, are the same in 
.those species which I have seen of Lselia, 
Leptotes, Sophronitis, Barkeria, Phaius, 
Evelyna, Bletia, and Coelogyne. In Coelo- 
gyne cristata the upper lip of the rostellum 
is much elongated. In Evelyna caravata 
eight balls of waxy pollen are all united to 
one caudicle. In the Barkeria the labellum, 
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instead of enfolding the column, is pressed 
against it, and this would even more effec- 
tually compel insects to brush against the 
rostellum. In Epidendrum we have a slight 
difference ; 'for the upper surface of the ros- 
tellum, instead of permanently remaining 
membranous, as in the above-named genera, 
is so tender that by a touch it breaks up, 
together with the whole lower surface, into 
a mass of viscid matter. In this case the 
whole of the rostellum, with the adherent 
pollinia, is removed by insects when they 
retreat from the flower. I observed in E. 
glaucum that viscid matter exuded from the 
upper surface of the rostellum when touched, 
as I have seen in Epipactis; in fact it is 
difficult to say, in these cases, whether the 
upper surface of the rostellum should be 
called membrane or viscid matter. 

In Epidendrum floribundum there is a 
. rather greater difference : the anterior horns 
of the clinandrum (i. e. the cup at the sum- 
mit of the column in which the pollinia lie) 
approach each other so closely as to adhere 
to the two sides of the rostellum, which con- 
sequently lies in a nick, with the pollinia over 
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it : and as, in this species, the upper surface 
of the rostellum resolves itself into viscid 
matter, the pollinia become glued to it without 
any mechanical aid. The pollinia, though 
thus attached, cannot, of course, be removed 
out of their anther -cells without the aid 
of insects. In this species it Seems possible 
(though, from the position of parts, not pro- 
bable) that an insect might drag the pollinia 
on to its own stigma. In all the other species 
of Epidendrum which I have examined, and 
in all the above-mentioned genera, as the 
pollinia lie unattached above the rostellum, 
it is evident that the viscid matter has to 
be forced upwards into the lip of the anther 
by a retreating insect, which would thus ne- 
cessarily carry the pollinia from one flower to 
the stigma of another flower. 

MALAXED. 

Turning now to the Malaxese : in Pleuro- 
thallis prolifera and ligulata (?) the pollinia 
have a minute caudicle, and mechanical aid 
is requisite to force the viscid matter from 
the under side of the rostellum into the 
anther, thus to catch the caudicles and 
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remove the pollinia. On the other hand, in 
our British Malaxis and in the Microstylis 
Rhedii from India, the upper surface of the 
minute tongue - shaped rostellum becomes 
viscid and adheres to the pollinia without me- 
chanical aid. In these two genera we have 
the curious case of the. lower and flat surface 
of the rostellum being coated with a thin layer 
of viscid matter, apparently for the purpose 
of securing the pollinia in a proper position 
when brought by insects, so as to enter or 
remain in the slit-like stigma. In Stelis race- 
miflora the pollinia had also apparently (for 
the flowers were hot in a good condition) 
become spontaneously attached to the rostel- 
lum ; and I mention this latter flower chiefly 
because some insect in the hot-house at Kew 
had removed most of the pollinia, and had left 
some of them adhering to the lateral stigmas. 
These curious little flowers are widely ex- 
panded and much exposed; hut after a time 
the three sepals close with perfect exactness 
and shut up the flower, so that it is scarcely 
possible to distinguish an old flower from a 
bud : yet, to my surprise, I found that the 
closed flowers opened under water. 
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The allied Masdevallia fenestrata is an 
extraordinary flower; for the three sepals, 
instead of closing, as in the Stelis after the 
flower has remained for a time expanded, 
always cohere together and never open. 
Two minute, lateral, oval windows (hence 
the name fenestrata), seated high up the 
flower and opposite each other, afford the 
only entrance into the flower; but the pre- 
sence of these two minute windows (Fig. 
XX.) shows how necessary it is that insects 
should have access in this 

Fig. xx. 

case as with all other Or- 

r chids. How insects per- 
form the act of fertilisation 
I have failed to understand. 
At the bottom of the roomy 
and dark chamber formed 

Masdevallia fenestrata. ])y til 6 closed Sepals, the 
The window on the near side is , . . _ 

shown darkly shaded. minute COIUmn IS placed, 

n. nectary. Jjj f rQn t 0 f which the far- 


Masdevallia fenestrata. 

The window on the near side is 
shown darkly shaded. 

n. nectary. 


rowed labellum stands, with a highly flexible 
hinge, and on each side the two upper petals ; 
a little tube being thus formed. Hence, when 
a minute insect enters, or a larger insect inserts 
its proboscis through either window, it has by 
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touch to find the inner tube in order to reach 
the curious nectary at its base. Within this 
little tube, formed by the column, labellum, 
and lateral petals, a very broad and hinged 
rostellum projects at right angles, the under 
surface of which is viscid; the minute cau- 
dicles of the pollinia, projecting out of the 
anther-case, rest on the base of the upper 
membranous surface of the rostellum. The 
stigmatic cavity is deep. After cutting away 
the sepals I vainly endeavoured, by pushing 
a bristle into the tubular flower, to remove the 
pollinia. The whole structure of the flower 
seemed carefully intended to prevent the with- 
drawal of the pollinia, as well as their subse- 
quent insertion into the stigmatic chamber! 
Some new and curious contrivance has here 
to be made out. 

Of Bolbophyllum I examined the curious 
little flowers of four species, which I will not 
attempt fully to describe. In B. cupreum 
and cpcoinum, the upper and lower surfaces 
of the rostellum resolve themselves into viscid 
matter, which has to be forced upwards by 
insects into the anther, so as to secure the pol- 
linia. I effected this easily by passing a needle 
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down and withdrawing it from the flower, 
which is rendered tubular by the position of 
the labellum. In B. rhizophorae the anther- 
case moves back, when the flower is mature, 
and leaves the two pollen-masses fully exposed 
and adhering spontaneously to the upper sur- 
face of the rostellum. The two pollen-masses 
adhere together by viscid matter, and, judging 
from the action of a bristle, are always re- 
moved together. The stigmatic chamber is 
very deep, and its orifice is oval, and is exactly 
fitted by one of the two pollen-masses. After 
the flower has remained open for some time, 
the sides of the oval orifice of the stigmatic 
chamber close in and shut it completely, — a 
fact which I have observed in no other Orchid, 
and which, I presume, is here related to the 
much exposed condition of the whole flower. 
When the two pollinia were attached to a 
needle or bristle, and were forced against the 
stigmatic chamber, one of the two masses 
glided into the small orifice more readily than 
could have been anticipated. Nevertheless it 
is evident that insects must place themselves 
on successive visits in precisely the same posi- 
tion, so as first to remove the two pollinia, 
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and then force one of them into the stigmatic 
orifice. The two upper filiform petals would 
serve as guides to the insect ; but the labellum, 
instead of making the flower tubular, hangs 
just like a tongue out of a widely open mcuth. 

The labellum in all the species which I 
have seen, more especially in B. rhizophorae, 
is remarkable by being joined to the base of 
the column by a very narrow, thin, white 
strap, which is highly elastic and flexible ; it 
is even highly elastic when stretched, like an 
india-rubber band. When the flowers of this 
latter species were blown by a breath of wind 
the tongue-like labellums all waggled about 
in a very odd manner. In some species not 
seen by me, as in B. barbigerum, the labellum 
is furnished with a beard of fine hairs, and 
these cause the labellum to be in almost con- 
stant motion from every breath of air. What 
the use can be of this extreme flexibility and 
liability to movement in the labellum, I can- 
not conjecture, unless it be to attract the notice 
of insects to their dull-coloured, small, and in- 
conspicuous flowers, in the same manner as the 
bright colours and strong odours of many other 
Orchids apparently serve to attract insects. 

i 2 
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Of the many singular properties of Orchids, 
the irritability of the labellum in several 
distantly-allied forms is highly remarkable. 
When touched, it is described as quickly 
moving. This is the case with some of the 
species of Bolbophyllum, but I could not 
detect any irritability in the species which I 
examined ; nor have I, much to my regret, 
seen any Orchid with an irritable labellum. 
The Australian genus Calaena is endowed 
with this property in a most remarkable de- 
gree ; for when an insect alights on its label- 
lum it suddenly shuts up against the column, 
and encloses its prey as it were in a box. 
Dr. Hooker * believes that this action aids in 
some manner in the fertilisation of the plant. 

The last genus of the Malaxeae which I will 
mention is Dendrobium, of which one at least 
of the species, namely D. chrysanthum, is 
interesting, from being apparently contrived 
to effect its own fertilisation, if an insect, 
when visiting the flower, should accidentally 
fail to remove the pollen-masses. The rostellum 
has an upper and a small lower surface com- 
posed of membrane ; and between these a thick 
* ‘ Flora of Tasmania/ vol. ii. p. 17, under Calaena. 
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Fig. XXI. 



Dendrobium chbysanthtjm. 


a. anther. 7. labellum. 

r. rostellum. n. nectary. 

8 . stigma. 

A. Lateral view of flower, with the anther in its proper position, 

before the ejection of the pollinia. All the sepals and 
petals are removed except the labellum, which is longi- 
tudinally bisected. 

B. Outline of column, viewed laterally, after the anther has 

ejected the pollinia. 

C. Front view of column, showing the empty cells of the anther, 

after it has ejected its pollinia. The anther is represented 
hanging too low, and covering more of the stigma than it 
really does. 
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mass of milky-white matter is included, which 
can be very easily forced out. This white 
matter is less viscid than usual; when ex- 
posed to the air a film forms over it in less 
than half a minute, and it soon sets into a 
waxy or cheesy substance. Beneath the ros- 
tellum the large concave but shallow viscid 
stigmatic surface is seated. The produced 
anterior lip of the anther (see A) almost 
entirely covers the upper surface of the ros- 
tellum. The filament of the anther is of con- 
siderable length, hut is hidden in the side- 
view, A, behind the middle of the anther ; in 
the section, B, it is seen, after it has sprung 
forward : it is elastic, and presses the anther 
firmly down on the inclined surface of the 
clinandrum (see section B) which lies behind 
the rostellum. When the flower is expanded 
the two pollinia, united into a single mass, 
lie quite loose on the clinandrum and under 
the anther-case. The labellum embraces the 
column, leaving a tubular passage in its front ; 
the middle portion (as may be seen in its 
section, in Fig. A) is thickened ; the thickened 
portion extends up as far as the top of the 
stigma. The lowest part of the labellum is 
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developed into a saucer-like nectary, which 
secretes honey. 

If an insect forced its way into one of these 
flowers, the labellum, which is elastic, would 
yield, and the projecting lip of the anther 
would protect the rostellum from being dis- 
turbed ; but when the insect retreats, the lip 
of the anther will be lifted up, and the viscid 
matter from the rostellum will be forced into 
the anther, gluing the pollen-mass to the 
insect, which will thus transport it to another 
flower. I easily imitated this action ; but as 
the pollen-masses have no caudicle, and lie 
rather far back 'within the clinandrum under 
the anther, and as the matter from the rostel- 
lum is not highly viscid, they were sometimes 
left behind and not caught. 

Owing to the inclination of the base of the 
clinandrum, and owing to the length and 
elasticity of the filament, when the anther was 
lifted up it was always shot over the rostellum, 
and remained hanging there, with its lower 
empty surface (Fig. C) suspended over the 
summit of the stigma. The filament now 
stretches across the space (see Fig. B) which 
was originally covered by the anther. Several 
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times, having cut off all the petals and label- 
lum, and laid the flower under the microscope, 
I raised with a needle the lip of the anther, 
without disturbing the rostellum, and saw the 
anther assume, with a spring, the position 
represented sideways in Fig. B, and frontways 
in Fig. C. By this springing action the 
anther scoops the pollen-mass out of the con- 
cave clinandrum, and pitches it up in the air, 
with exactly the right force so as to fall down 
on the middle of the viscid stigma, where it 
sticks. 

Under nature, however, the action cannot 
be as thus described ; for the labellum hangs 
downwards ; and to understand what follows, 
the drawing should be placed nearly upside 
down, in an almost reversed position. If an 
insect failed to remove the pollinium by means 
of the viscid matter from the rostellum, the 
pollinium would first be jerked downwards on 
to the protuberant surface of the labellum, 
placed immediately beneath the stigma. But 
it must be remembered that the labellum is 
elastic, and that at the same instant that the 
insect, in the act of leaving the flower, lifted 
up the lip of the anther, and so caused the 
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pollen-mass to be shot out, the labellum would 
rebound back, and striking the pollen-mass 
would pitch it upwards, so as to hit the sticky 
stigma. Twice I succeeded in effecting this, 
with the flower held in its natural position, 
by imitating the retreat of an insect ; and on 
opening the flower I found the pollen-mass 
glued to the stigma. 

This view of the use of the elastic filament, 
seeing how complicated the action must be, 
may appear fanciful; but we have seen so 
many and such curious adaptations, that I 
cannot believe the strong elasticity of the 
filament and the thickening of the middle of 
the labellum to be useless points of structure. 
If the action be as I have described, it might 
be an advantage to the plant that its single 
large pollen-mass should not be wasted, if 
it failed to adhere to an insect by means of 
the viscid matter from the rostellum. This 
contrivance is not common to all the species 
of the genus ; for in neither D. bigibbum nor 
D. formosum was the filament of the anther 
elastic, nor was the middle line of the label- 
lum thickened. In D. tortile the filament 
was elastic; but as I saw only one flower, 

i 3 
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before I had made out the structure of D. 
chrysanthum, I cannot say how it acts. 

VANDEJ5. 

We now come to Lindley’s immense Tribe 
of the Yandeae, which includes many of the 
most extraordinary productions of our hot- 
houses, but has no British representative. 
I have examined twenty-four genera. The 
pollen consists of waxy masses, as in the two 
last Tribes, and each ball of pollen is fur j 
nished with a caudicle, which becomes, at 
an early period of growth, united to the 
rostellum. The caudicle is seldom attached 
directly to the viscid disc, as in the Ophreae, 
but to the upper and posterior surface of the 
rostellum; and this part, together with the 
disc, is removed by insects. The imaginary 
diagram (Fig. XXII.), with the parts sepa- 
rated, will best explain the type-structure 
of the Yandeae. The middle organ (2) is 
the dorsal or posterior pistil of the three 
pistils always present in Orchids ; its upper 
part is modified into and forms the rostel- 
lum, and is curved over the stigma. The 
stigma consists of two stigmas belonging to 
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Fig. XXII. 

anther, candicle. 

pedicel of 
roetellum. 

viscid disc 

stigma. 


12 3 

Diagram, illustrative of the structure of the column in the 
Yandex. 

(1.) The filament, bearing the anther with its pollen-masses : 
the anther is represented after it has opened along its 
whole under surface, which consequently does not 
appear in the section here given. 

(2.) The upper pistil modified into the rostellum. 

(3.) The two lower confluent pistils, hearing the two confluent 
stigmas. 

the two other confluent (3) pistils. On the 
left hand we have the filament (1) bearing 
the anther. The anther opens at an early- 
period, and the tips of the two caudicles 
protrude through a small slit (only one 
caudicle and one pollen-mass is represented 
in the diagram) in a not fully-hardened 
condition, and adhere to the back of the 
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rostellum. The surface of the rostellum is 
generally hollowed out for the reception of 
the pollen-masses ; it is represented as smooth 
in the diagram, but is really often furnished 
with crests or knobs for the attachment of 
the two caudicles. The anther afterwards 
opens more widely on its under surface, and 
leaves the two pollen-masses unattached, ex- 
cepting by their caudicles to the rostellum. 

During this early period of growth, a 
remarkable change has been going on in the 
rostellum : either its extremity or its lower 
surface becomes excessively viscid, and a line 
of separation, at first appearing as a mere 
hyaline zone of tissue, gradually is formed, 
which separates the viscid extremity or disc, 
as well as the whole upper surface of the 
rostellum, as far back as the point of attach- 
ment of the caudicles. If any object now- 
touches the viscid disc, it, the whole back 
of the rostellum, the caudicles and pollen- 
masses, can all he readily removed together. 
In botanical works the whole structure be- 
tween the disc (generally called the gland) 
and the waxy halls of pollen is designated 
as the caudicle; hut as these parts play an 
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essential part in the fertilisation of the flower, 
and as they are fundamentally different in 
their origin and in their minute structure, 
I shall call the two elastic ropes, which are 
developed strictly within the anther-cells, the 
caudicles ; and the portion of the rostellum to 
which the caudicles are attached (see diagram), 
and which is not viscid, the pedicel. The 
viscid portion of the rostellum I shall call, 
as heretofore, the viscid disc. The whole may 
be conveniently spoken of as the pollinium. 

In the Ophreae we always have (except in 
0. pyramidalis) two separate viscid discs. 
In the Vandeae, with the exception of An- 
graecum, we have only one disc. The disc 
is naked, or is not enclosed in a pouch. In 
Habenaria the discs, as we have seen, are 
separated from the two caudicles by short 
drum-like pedicels, answering to the single 
and generally much more largely developed 
pedicel in the Vandeae. In Ophreae the 
caudicles of the pollinia, though elastic, are 
rigid, and serve to place the packets of 
pollen at the right distance from the insect’s 
head or proboscis, so as to reach the stigma. 
In the Vandeae this end is gained by the 
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pedicel of the rostellum. The two caudicles 
in the Yandeae are attached and embedded 
within a deep cleft in the pollen-masses, 
and until stretched are rarely visible, for the 
pollen-masses lie close to the pedicel of the 
rostellum. These caudicles answer both in 
position and function to the elastic threads, 
by which the packets of pollen are tied 
together in the Ophreae, at the point where 
they become confluent and where they form 
the upper part of the caudicle ; for the func- 
tion of the true caudicle in the Yandeae is to 
break when the masses of pollen, transported 
by insects, adhere to the stigmatic surface. 

In many Yandeae the caudicles are easily 
ruptured, and the fertilisation of the flower, 
as far as this point is concerned, is a simple 
affair ; hut in other cases the strength of the 
caudicles and the length to which they can be 
stretched before they break is surprising. I 
was at first perplexed to understand what 
good purpose the great strength of the 
caudicles and their capacity of extension 
could serve. It is obvious that, when 
projecting far out from an insect’s head, 
whilst flying about (and the insect, in the 


Digitized by Google 



Chap. V. 


ACTION OF THE ORGANS. 


183 


case of the larger Orchids, must be of con- 
siderable size), the strength of the caudicles 
would protect the pollen-masses from being 
brushed off and lost. So again, when an 
insect transporting a pollinium visits a flower 
either too young, with its stigma not yet 
sufficiently viscid, or one already impreg- 
nated, with its stigma beginning to dry, the 
strength of the caudicle would prevent the 
pollen-masses from bemg uselessly removed. 
It should be remembered that the pollen- 
masses are precious objects, for each flower, 
in most of the genera, produces only two ; 
and in many cases, judging from the size of 
stigma, both pollen-masses would he left on 
one stigma, though in other cases the size of 
the orifice of the stigma allows the introduc- 
tion of one pollen-mass alone ; so that, in 
this latter case, the pollen from one flower 
probably suffices to fertilise two flowers. 

Although at the proper period the stig- 
matic surface is astonishingly viscid in many 
cases, as in Phalaenopsis and Saccolabium, 
yet when, having removed the pollinia 
adhering to a rough scalpel by their viscid 
discs, I inserted the balls of pollen into 
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the stigmatic chamber, they did not adhere 
to the surface with sufficient force to prevent 
their withdrawal. I even left them for some 
little time in contact with the viscid surface, 
as an insect would do whilst feeding; but 
when I pulled the pollinia straight out of 
the stigmatic chamber, the caudicles, though 
they were stretched to a great length, did 
not rupture, nor did the viscid disc separate 
from the scalpel ; consequently the balls of 
pollen' were not left on the stigma. It then 
occurred to me that an insect in flying away 
would not pull the pollinia straight out of 
the chamber, but would pull at nearly right 
angles to its orifice. When I thus acted, the 
stretched caudicles were necessarily dragged 
over the margin of the chamber, and the 
friction thus caused, together with the 
viscidity of the stigmatic surface, generally 
ruptured them and left the pollen-masses on 
the stigma. Thus, it seems that the great 
strength and extensibility of the caudicles, 
which, until stretched, lie embedded within 
the pollen-masses, serve to protect the 
pollen-masses from being wasted, and yet, 
by friction being brought into play, allow 


Digitized by Google 



Chap. Y. 


ACTION OF THE ORGANS. 


185 


them, at the proper time and by means of 
insects, to be left adhering to the stigmatic 
surface, and the fertilisation of the flower to 
be safely effected. 

The discs and pedicels of the rostellum in 
the Yandeae present great diversities in 
shape, and an apparently exhaustless number 
of adaptations. Even in species of the 
same genus, as in Oncidium, these parts 
differ greatly. I have here given a few 
figures (Fig. XXIII.), taken almost at 
hazard. The pedicel generally consists (as 
far as I have seen) of a piece of thin ribbon- 


Fig. XXIII. 



POLLINIA OF VaNDELE. 

d. viscid disc. ped. pedicel. p. pollen-masses. 

The candicles, being embedded within the pollen-masses, are 
not shown. 

A. Pollinium of Oncidium grande after partial depression. 

B. Pollinium of Brassia maculata (copied from Bauer). 

C. Pollinium of Stanhopea saccata after depression. 

D. Pollinium of Sarcanthus teretifolius after depression. 


Digitized by Google 



186 


VANDEiE. 


Chap.' V. 


shaped membrane (Fig. A), long or short ; 
but sometimes it is almost (Fig. 0) cylindrical 
and often of all sorts of shapes. The pedicel 
is generally nearly straight, but in Miltonia 
Clowesii it is naturally curved ; and in some 
other cases, as we shall immediately see, it 
assumes, after removal, various shapes. The 
extensible and elastic caudicles, by which the 
pollen - masses are attached to the pedicel, 
are here not visible, being embedded in a 
cleft or hollow within each pollen-mass. The 
disc, which is viscid on the under side, con- 
sists of a piece of thin or thick membrane of 
the most diversified shapes. In Acropera it 
is like a pointed cap ; in some cases it is 
tongue-shaped, or heart-shaped (Fig. C), or 
saddle-shaped, as in some Maxillarias, or like 
a thick cushion (Fig. A), as in many species 
of Oncidium, with the pedicel attached at one 
end, instead of, as is more usual, nearly to its 
centre. > In Angraecum distichum and sesqui- 
pedale the rostellum is notched, and two 
separate, thin, membranous discs can he re- 
moved, each carrying by a short pedicel its 
pollen-mass. In Sarcanthus teretifolius the 
disc (Fig. D) is very oddly shaped ; and as 
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the stigmatic chamber is very deep, and like- 
wise curiously shaped, one is tempted to 
believe that the disc has to be fastened with 
great precision on to the square projecting 
head of some insect. 

In most cases there is a plain relation 
between the length of the pedicel and t}ie 
depth of the stigmatic chamber, into which 
the pollen-masses have to be inserted; in 
some few cases, however, in which there is 
a long pedicel and a shallow stigma, we shall 
meet with curious compensating actions. 
After the disc and pedicel have been re- 
moved, the shape of the rostellum is altered, 
being generally only slightly shortened and 
made thinner : sometimes it becomes notched : 
in Stanhopea, the entire circumference of the 
extremity of the rostellum is removed, and a 
thin, pointed, needle-like process alone is left, 
which originally ran up its centre. 

If we now turn to the former imaginary 
diagram (Fig. XXII., p. 179), and suppose the 
rectangularly bent rostellum to be thinner and 
the stigma to lie closer under it, we shall see 
that, if an insect with the pollinium attached 
to its head were to fly to another flower and 
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occupy almost exactly the same position 
which it held when the attachment of the 
disc was effected, the pollen-masses would 
strike the stigma, especially if, from their 
weight, they had become in the least degree 
depressed. This is all that takes place in 
Lycaste Skinnerii, Cymbidium giganteum, 
Zygopetalum Mackai, Angraecum eburneum, 
Miltonia Clowesii, in a Warrea, and, I believe, 
in Gfaleandra Funkii. But if in our diagram 
we suppose the stigma to be seated lower down 
at the bottom of a deep cavity, or suppose 
the anther to be seated higher up so that the 
pedicel of the rostellum sloped upwards, and 
under other contingencies not worth detailing, 
all of which occur, — in such cases, an insect 
with the pollinium attached to its head, on 
flying to another flower would not strike the 
stigma with the pollen-masses unless some 
great change had intervened in their position 
after attachment. 

This change is effected in many Yandese 
in the same manner as is so general with 
the Ophreas, namely, by a movement of 
depression in the pollinium in the course of 
about half a minute after its removal from 
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the rostellum. I have seen this movement 
conspicuously displayed, generally causing 
the pollinium after detachment to rotate 
through about a quarter of a circle, or 90°, 
in several species of Oncidium, Odonto- 
glossum, Yanda, Aerides, Sarcanthus, Sacco- 
labium, Acropera, and Maxillaria. In Rodri- 
guezia suaveolens the movement of depression 
is remarkable from its extreme slowness ; in 
Eulophia viridis from its small extent. In 
some, indeed, of the cases specified of the 
pollinia undergoing no movement, I am not 
sure that there is not a very slight depres- 
sion. In the Ophrese the anther-cells are 
sometimes seated exteriorly and sometimes 
interiorly with respect to the stigma ; and 
we accordingly have outward and inward 
movements in the pollinia : hut in the Vandese 
the anther-cells lie directly over the stigma, 
and the movement of the pollinium is always 
directly downwards. In Calanthe, however, 
the two stigmas are placed exteriorly to the 
anther-cells, but the pollinia, as we shall see, 
are made to strike them by a mechanical 
arrangement of the parts. 

In the Ophrese the seat of contraction, 
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which causes the act of depression, is in the 
upper ( surface of the viscid disc, near the 
point of attachment of the caudicle: in the 
Yandeae the seat is likewise in the upper 
surface of the viscid disc, but at the point 
where the pedicel is united to it, and there- 
fore at a considerable distance from the point 
of attachment of the true caudicles. The 
contraction and consequent movement is 
hygrometric in its nature (but the subject, as 
we shall see in the seventh chapter, is rather 
obscure), and consequently does not take 
place until the pollinium is removed from the 
rostellum, and the point of union of the disc 
and pedicel has been exposed for a few 
seconds to the air. If, after the contraction 
and consequent movement of the pedicel, 
the whole body be placed into water, the 
pedicel slowly moves back and resumes the 
same position with respect to the viscid dise 
which it held when forming part of the 
rostellum. When taken out of water, it again 
undergoes the movement of depression. It is 
of importance to notice these facts, as we thus 
get a test by which this movement can be 
distinguished from certain other movements. 
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In one species of Maxillaria, viz. in the M. 
ornithorhyncha, we have a unique case. The 
pedicel of the rostellum is much elongated, 
and is entirely covered by the produced 
front lip of the anther, and is thus kept 
damp. When removed there is no move- 
ment at the junction of the disc and pedicel ; 
but the pedicel itself, at a point rather more 
than half-way up, quickly bends backwards 
on itself, in a reversed direction compared 
with all other cases. When the pedicel is 
placed in water it resumes its original straight 
form. If we suppose the long upright neck 
of a bird to represent the pedicel, the head 
representing the balls of pollen, then in all 
ordinary cases the movement is that of a bird 
picking up food from the ground, but bending 
only the lower vertebrae close to its body ; 
whereas, in this Maxillaria, the movement is 
as if the bird threw its head backwards so 
as nearly to touch its own back, the middle 
vertebrae of the neck being alone bent. I 
stated above that, when the pedicel is long 
and the stigmatic cavity shallow, as in this 
Maxillaria, we have a compensating action ; 
and here we have one instance. The labellum 
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has a square projection in front of the stigma, 
the passage into the flower being thus con- 
tracted; and if the pedicel of the rostellum 
did not somehow become shortened, the flower 
could hardly be fertilised. After the reversed 
movement just described, and the consequent 
shortening of the pedicel, the pollinium, when 
attached to any small object, can be inserted 
into the flower, and the balls of pollen are so 
placed as readily to adhere to the stigmatic 
surface. 

In some cases, besides these hygrometric 
movements, elasticity comes into play. In 
Aerides odorata and virens, and in Oncidium 
(roseum?), the pedicel of the rostellum is 
fastened down in a straight line, by the disc 
at one extremity and by the anther at the 
other ; it has, however, a strong natural elastic 
tendency to spring up at right angles to the 
disc. Consequently, when the pollinium is 
removed by its viscid disc sticking to any 
object, the pedicel instantly springs up and 
stands at nearly right angles to its former 
position, with the pollen-masses carried aloft. 
This has been noticed by other observers; 
and I agree with them that the object gained 
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is to free the pollen-masses from their anther- 
cells. After this upward elastic spring, the 
downward hygrometric movement immediately 
commences, which, oddly enough, carries the 
pedicel hack again into almost the same posi- 
tion, relatively to the disc, which it held 
whilst adhering to the rOstellum. The end 
of the pedicel, however, which , in Aerides 
carries the pollen-mass by short dangling 
caudicles, remains curved a little upwards ; 
and this seems well adapted to drop the 
pollen-masses into the deep stigmatic cavity 
over a ledge in front. The difference be- 
tween the first elastic and the second or 
reversed hygrometric movement, was well 
seen (I tried it only in the Oncidium) by 
placing the pollinium, after both movements 
had taken place, into water, when the 
pedicel moved into the position which it 
had at first acquired by elasticity, which 
latter position was not in any way affected 
by the water. When taken out of water 
the hygrometric movement of depression soon 
recommenced. 

In Eodriguezist secunda there was no slow 
movement of depression in the pedicel as in 
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the before-mentioned R. suaveolens, but there 
was a rapid downward movement, due, appa- 
rently, in this one case, to elasticity; for 
when the pedicel was put into water it 
showed no tendency to recover its original 
position, as occurs with all the many other 
Orchids which I have examined. 

In Phalsenopsis grandiflora and amabilis 
the stigma is shallow and the pedicel of the 
rostellum long. Consequently a compensating 
action is requisite, which, differently from the 
case of the Maxillaria, is effected by elasticity. 
There is no movement of depression; but, 
when the pollinium is removed, the straight 
pedicel suddenly curls up, thus The 

full-stop on the left hand may represent the 
balls of pollen, but the disc on the right 
hand must be imagined to be a triangular 
piece of membrane. The pedicel does not 
Straighten itself in water. The end carrying 
the balls of pollen after the contraction is a 
little raised up, and the pedicel, with one 
end raised, and with the middle part up- 
wardly bowed, seems well adapted to drop 
the pollen-masses, over a ledge in front, into 
the deep stigmatic cavity. 
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In Calanthe Masuca and the hybrid C. 
Dominii the structure is very different. We 
here have two oval, pit-like stigmas standing 
quite laterally on each side of the rostellum 
(Fig, XXIV.). The viscid disc is oval 
(Fig. B), and has no pedicel, but eight masses 


Fig. XXIV. 




Calanthe Masuca. 


p. pollen-masses. 
s 8 . the two stigmas, 
n. mouth of nectary. 
1. labellum. 


d . viscid disc. 

cl. clinandrum with pollen- 
masses removed. 


A. Flower viewed from above, with the anther-case removed, 

showing the eight pollen-masses in their proper position 
within the clinandrum. All the sepals and petals have 
been cut away except the labellum. 

B. Pollen masses attached to the viscid disc, seen from the under 

side. 

C. Flower in same position as in A, but with the disc and pollen- 

masses removed, showing the now divided rostellum and 
the empty clinandrum in which the pollen-masses lay. 
Within the left-hand stigma two pollen-masses may be 
seen adhering to its viscid surface. 

E 2 
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of pollen are attached to it by very short 
and easily ruptured caudicles. These pollen- 
masses radiate from the disc like the spokes 
of a fan. The rostellum is broad and its sides 
slope on each side towards the lateral pit- 
like stigmas. "When the disc is removed 
the rostellum is seen (Fig. C) to he deeply 
divided in the middle. The labellum is 
united to the column almost up to its summit, 
leaving a passage ( n , A) to the long nectary 
close beneath the rostellum. The labellum 
is studded with singular, wart-like, globular 
excrescences. 

If a thick needle he inserted into the mouth 
of the nectary (Fig. A), and then withdrawn, 
the viscid disc will he withdrawn, hearing 
with it the elegant fan of radiating pollen- 
masses. These undergo no change in posi- 
tion. But if the needle be now inserted into 
the nectary of another flower the ends of the 
pollen-masses necessarily hit the upper and 
laterally sloping sides of the rostellum, and, 
glancing off both ways, they strike down into 
.the two lateral pit-like stigmas. The thin 
caudicles being easily ruptured, the pollen- 
masses are left adhering like little darts (see 
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left-hand stigma in Fig. 0) to the viscid surface 
of both stigmas, and the fertilisation of the 
flower is completed in a simple manner pleas- 
ing to behold. 

I should have stated that a narrow trans- 
verse rim of stigmatic tissue, running be- 
neath the rostellum, connects the two lateral 
stigmas ; and it is probable that some of the 
middle pollen-masses may be inserted through 
the notch in the rostellum or beneath its 
surface. I am more inclined to this opinion 
from having found in the elegant Calanthe 
vestita that the rostellum extends so widely 
over the two lateral stigmas, that apparently 
all the pollen-masses would have to be inserted 
beneath its surface. 

I fear that the reader will be wearied, but 
I must say a few words on the Angrsecum 
sesquipedale, of which the large six-rayed 
flowers, like stars formed of snow-white wax, 
have excited the admiration of travellers in 
Madagascar. A whip-like green nectary of 
astonishing length hangs down beneath the 
labellum. In several flowers sent me by 
Mr. Bateman I found the nectaries eleven 
and a half inches long, wdth only the lower 
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inch and a half filled with very sweet, nectar. 
What can be the use, it may be asked,. , of a 
nectary of such disproportional length ? We 
shall, I think, see that the fertilisation of the 
plant depends on this length and on nectar 
being contained only within the lower and 
attenuated extremity. It is, however, sur- 
prising that any insect should be .able to 
reach the nectar : our English sphinxes have 
prohosces as long as their bodies; but in 
Madagascar there must be moths with pro- 
bosces capable of extension to a length of 
between ten and eleven inches ! 

The rostellum is broad and foliaceous, and 
arches rectangularly over the stigma and 
over the orifice of the nectary : it is deeply 
cleft, with the cleft enlarged or widened at 
the end. Hence the rostellum pretty closely 
resembles (see Fig. XXIY., C) that of 
Calanthe after the disc has been removed. 
The under surfaces of both margins of the 
cleft near its end are bordered by narrow 
strips of viscid membrane, easily removed; 
so that there are two distinct viscid discs. 
To the middle of each disc a short mem- 
branous pedicel is attached ; and each pedicel 
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carries at its other end a pollen-mass. 
Beneath the rostellum a narrow, ledge-like, 
viscid stigma is seated. 

I could not for some time understand how 
the pollinia of this Orchid were removed, 
or how it could be fertilised. I passed 
bristles and needles down the open entrance 
into the nectary and through the cleft in the 
rostellum with no result. It then occurred to 
me that, from the length of the nectary, the 
flower must be visited by large moths, with a 
proboscis thick at the base ; and that to drain 
the last drop of nectar even the largest moth 
would have to force its proboscis as far down 
as possible. To effect this, whether or not the 
moth first inserted its proboscis by the open 
entrance into the nectary (as is most probable, 
from the shape of the flower, &c.) or through 
the cleft in the rostellum, it would ultimately 
force its proboscis into this cleft, for this is 
the straightest course, and by slight pressure 
the whole foliaceous rostellum can be de- 
pressed : the distance from the outside of the 
flower to the extremity of the nectary can be 
thus shortened by about a quarter of an inch. 
Hence I took a cylinder, one-tenth of an inch 
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in diameter, and pushed it down through the 
cleft in the rostellum : the margins readily 
separated, and were pushed downwards to- 
gether with the whole rostellum. When I 
slowly withdrew the cylinder the rostellum 
rose from its elasticity, and the margins of 
the cleft were upturned and clasped the 
cylinder. Thus the viscid strips of mem- 
brane on the under sides of the cleft rostellum 
came into contact with the cylinder, and 
firmly adhered to it ; and the pollen-masses 
were withdrawn. By this means alone I 
succeeded in each case in withdrawing the 
pollinia; and it cannot, I think, be doubted 
that a large moth must thus act; namely, 
by driving its proboscis up to the very base, 
through the cleft of the rostellum, so as to 
reach the extremity of the nectary ; and then 
withdrawing its proboscis with the pollinia 
attached to it. 

I did not succeed in imitating the fertili- 
sation of the flower so well as I did in 
withdrawing the pollinia, but I effected it 
twice. As the margins of the cleft rostellum 
must be upturned before the discs adhere to 
the cylinder, they become, during its with- 
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drawal, affixed some little way from its actual 
base. The two discs did not always* adhere 
at exactly corresponding points. Now, when 
a moth inserts its proboscis, with the pollinia 
affixed to it near the base, into the mouth of 
the nectary, the pollen-masses will probably: 
be first inserted beneath the rostellum ; and 
during the final exertion, when the moth 
pushes its proboscis through the cleft of the 
rostellum, the pollen-masses will almost neces- 
sarily be placed on the narrow, ledge-like 
stigma projecting beneath the rostellum. By 
acting thus with the pollinia attached to the 
cylinder the pollen-masses were twice tom off 
and left glued to the” stigmatic surface. — 

If the Angrsecum in its native forests 
secretes more nectar than did the vigorous 
plants sent me by Mr. Bateman, so that the 
nectary becomes filled, small moths might 
obtain their share, but they would not benefit 
the plant. The pollinia would not be with- 
drawn until some huge moth, with a wonder- 
fully long proboscis, tried to drain the last 
drop. If such great moths were to become 
extinct in Madagascar, assuredly the An- 
grsecum would become extinct. On the other 
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hand, as the nectar, at least in the lower part 
of the nectary, is stored safe from depreda- 
tion by other insects, the extinction of the 
Angraecum would probably be a serious loss 
to these moths. We can thus partially 
understand how the astonishing length of the 
nectary may have been acquired by successive 
modifications. • • As certain moths of Mada- 
gascar became larger through natural selec- 
tion in relation to their general conditions 
of life, either in the larval or mature state, 
or as the proboscis alone was lengthened 
to obtain honey from the Angraecum and 
other deep tubular flowers, those individual 
plants of the Angraecum which had the 
longest nectaries (and the nectary varies much 
in length in some Orchids), and which, 
consequently, compelled the moths to insert 
their probosces up to the very base, would 
be best fertilised. These plants would yield 
most seed, and the seedlings would generally 
inherit longer nectaries ; and so it would be 
in successive generations of the plant and 
moth. Thus it would appear that there has 
been a race in gaining length between the 
nectary of the Angraecum and the proboscis 
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of certain moths ; but the Angraecum has 
triumphed, for it flourishes and abounds in 
the forests of Madagascar, and still troubles 
each moth to insert its proboscis as far as 
possible in order to drain the last drop of 
nectar. 

Finally, another genus, Acropera, must be 
noticed from an independent reason. Al- 
though Dr. Hooker sent me, over and over 
again, fresh flowers of two species (A. 
luteola * and Loddigesii), this genus for a long 
time remained the opprobrium of my work. All 
the parts seemed determinately contrived that 
the plant should never be fertilised. I believe 
I have at last partly solved the mystery ; yet 
the use of some important parts remains quite 
unintelligible. But I do not suppose that I 
completely understand the contrivances in 
any one Orchid; for I find that the more I 
study our commonest British species, continu- 
ally new and admirable adaptations become 
apparent. 

* Dr. Lindley informs me that he knows of no species so 
named; nor is the origin of the name known at Kew. This 
species or variety differs in little or in nothing from A. Loddigesii, 
excepting in its uniform yellow colour. 
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The rostellum of Acropera is thin and 
elongated, projecting at right angles to the 
column (see diagram, Fig. XXII., p. 179) ; 
the pedicel of the pollinium is of course 
equally long and very thin ; the disc is 
extraordinarily small, and forms a little cap, 
viscid within, fitting the extremity of the ros- 
tellum. After repeated trials I find that the 
disc does not adhere to any object until it is 
drawn quite off the tip of the rostellum ; and 
this can only be well effected by the whole 
rostellum being pushed upwards so as to slide 
over and against the touching object : when 
the small disc is thus removed it adheres^ 
well to the object. The upper sepal forms 
a hood enclosing and protecting the column. 
The labellum is an extraordinary organ, baffling 
description : it is articulated to the base of 
the column by a thin strap, so elastic and 
flexible that a breath of wind sets it vibrat- 
ing. It hangs downwards; and this seems 
to be of importance, for the plant is pen- 
dulous, and to place the labellum in this 
position the footstalk (ovarium) of each 
flower is curved into a semicircle. The two 
upper petals serve as lateral guides leading 
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into the hood-like upper sepal. But how all 
these parts concur in leading an insect to 
push some part of its body into the hood-like 
upper sepal and then to raise the rostellum, 
thus brushing off the little sticky disc, I do 
not in the least understand. 

The pollinium, when adhering by its disc to 
an object, undergoes the common movement of 
depression ; and this seems superfluous, for the 
stigmatic cavity lies (see diagram, Fig. XXII.) 
high up at the base of the rectangularly pro- 
jecting rostellum. But this is a comparatively 
trifling difficulty; the real difficulty lies in 
the orifice of the stigmatic chamber being so 
narrow that the pollen-masses can hardly be 
forced in. I repeatedly tried, and succeeded 
only three or four times. Even after allow- 
ing the pollen-masses to dry for an hour, and 
thus to shrink a little, I rarely succeeded in 
forcing them in. I examined young flowers 
and almost withered flowers, for I imagined 
that the mouth of the chamber at different 
periods of growth might become larger or 
smaller, for we have seen that the mouth 
actually closes up in one species of Bolbo- 
pbyllum ; but the difficulty of insertion 
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always remained the same. Now when we 
observe, that the viscid disc is extraordinarily 
small, and consequently its power of attach- 
ment not so firm as with Orchids having a 
large disc, and that the pedicel is long and 
thin, it would seem almost indispensable that 
the stigmatic chamber should he unusually 
large for the easy insertion of the pollinium. 
Far from .this being the case, it is, as just 
stated, so much contracted that rarely by any 
force could even one pollen-mass be forced in. 
Moreover the stigmatic surface, as Dr. Hooker 
also observed, is singularly little viscid ! 

I had given up the whole case as inexpli- 
cable, when it occurred to me that, although 
no instance of the separation of the two sexes 
was known in Orchids, yet that Acropera 
might be a male plant. I first examined the 
utriculi of the stigmatic surface from speci- 
mens which had been kept in spirits of wine, 
and I found them empty like little glass 
cases, but generally with a faint areola or 
nucleus visible.* Now I have looked at the 

* See R. Brown in * Linn. Transact.,’ vol. xvi. p. 710, on the 
nucleus of the stigmatic utriculi ; and Bauer’s beautiful drawing 
in Lindley’s great work. 
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utriculi of very many Orchids, and have 
hitherto found no exception to the rule that 
spirits of wine causes a considerable quantity 
of yellowish-brown matter to coagulate within 
them. I have taken fresh Orchids and placed 
them in spirits, and in twenty-four hours have 
found the contents coagulated and the nuclei 
much darkened. More numerous observations 
would be requisite for much stress to be laid 
on this fact, but I must at present infer that 
the utriculi of Acropera are in a different con- 
dition from those of all other Orchids. The 
state of the ovarium offers better 'evidence. 

When a thin transverse slice of the ovarium 
is taken and examined under a quite weak 
power, small projections are seen on the 
three proper ovule-bearing cords or segments, 
which at first seem like true ovules. But 
when these are more closely examined, they 
are seen to consist of sub-branched, quite thin 
and transparent fringes of membrane, which 
in some specimens exhibited cellular structure 
far more plainly than in others. If these 
fringes are placentae, they are more largely 
developed than in other Orchids ; if they are 
ovules (or rather the testae of ovules) in an 
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atrophied condition, as I believe to be the 
case, they are more firmly fixed to the pla- 
centae than in other cases ; they do not exhibit 
the proper opening at their free ends, and 
no nucleus is visible ; nor were any of them 
inverted. I examined six ovaria of young 
and old flowers of the Acropera, some fresh 
and some which had been kept in spirits of 
wine, and all the ovule-bearing cords were 
nearly in the same condition. I examined, 
for comparison, the ovaria of Orchids belong- 
ing to nearly all the main Tribes, of young 
and old (but not fertilised) flowers, some of 
which were fresh, and some kept in spirits, 
and invariably the ovules presented a widely 
different appearance. 

From these several facts — namely, the nar- 
rowness of the mouth of the stigmatic chamber, 
into which the pollen-masses can hardly be 
forced, whereas the length and thinness of 
the pedicel of the rostellum, the smallness of 
the viscid disc, and the movement of depres- 
sion, all indicate the necessity of a large 
stigmatic cavity seated low down — the slight 
viscidity of the stigmatic surface — the empty 
condition of the stigmatic utriculi — and espe- 
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cially the condition of the ovule-bearing 
cords — lead me to infer that the plant at 
Kew, from which the many flowers of the 
Acropera luteola were at different times 
gathered, is a male plant. From having 
examined many Orchids grown in hot- 
houses,* I have no reason to believe that 
cultivation affects the female organs in the 
manner described. It is scarcely possible to 
believe that cultivation could contract the 
solid edges of the stigmatic chamber. There- 
fore I see no reason to doubt my conclusion 
on the male sex of this plant. 

What the female or hermaphrodite form of 
the Acropera luteola may prove to be — 
whether resembling in most respects the 
male, or whether it be at present named and 
masked as some distinct genus — it it impos- 
sible to say. In Acropera Loddigesii, which 
closely resembles, in all respects except in 
colour, A. luteola, I found the same almost 
insuperable difficulty in inserting the pollen- 

* In a spike of the Brazilian Goodyera discolor, sent me by 
Mr. Bateman, which had all its flowers monstrous and distorted, 
with the stigmas imperfect, I found the ovules with their nuclei 
projecting far out of the test® (exactly as figured by Brongniart 
in Epipactis in ‘ Annales des Sciences,’ tom. 24, 1831, pi. 9), and 
apparently well developed. 
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masses into the stigmatic cavity, but I did not 
at that time suspect the masculine nature of 
the genus, and did not examine the ovarium. 

I have now described, perhaps in too much 
detail, a few of the many contrivances by 
which the Yandese are fertilised. The re- 
lative position of the parts — friction, viscidity, 
elastic and hygrometric movements, all nicely 
related to each other — come into play. But 
all these appliances are subordinate to the 
action of insects. Without their aid, not a 
plant in this tribe, in the twenty-four genera 
examined, would set a seed. It is also evi- 
dent that, in a vast majority of cases, insects 
would withdraw the pollinia only when re- 
treating from a flower, and, carrying them 
away, would thus effect a union between 
two distinct flowers. This fact is conclusively 
shown in all those many cases in which the 
pollinia undergo a change of position, after 
removal from the rostellum, in order to stand 
in a proper direction to strike the stigma; 
for this could only be effected after the insect 
had left one flower, which would serve as the 
male, and before it visited a second flower, 
which would serve as the female. 
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Catasetid®, the most remarkable of all Orchids — The mechanism 
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and are transported by insects — Sensitiveness of the horns of 
the rostellum — Extraordinary difference in the male, female, 
and hermaphrodite forms of Catasetum tridentatum — Mor- 
modes ignea, curious structure of flower; ejection of its pollinia 
— Cypripedium, importance of the slipper-like form of the 
labellum — Secretion of nectar — Advantage derived from 
insects being delayed in sucking the nectar — Singular ex- 
crescences on the labellum, apparently attractive to insects. 


I have reserved for separate description one 
sub-family of tbe Vandese, namely, the Cata- 
setidae, which may, I think, be considered as 
the most remarkable of all Orchids. 

I will begin with the most complex genus, 
Catasetum. A brief inspection of the flower 
shows that here, as with other Orchids, some 
mechanical aid is requisite to remove the 
pollen-masses from their receptacles, and to 
carry them to the stigmatic surface. We 
shall, moreover, presently see that the three 
following species of Catasetum are male 
plants; hence it is certain that their pollen- 
masses must be transported to female plants, 
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in order that seed may be produced. The 
pollinium is furnished with a viscid disc, in this 
genus of huge size ; but the disc, instead of 
being placed, as in other Orchids, in a position 
likely to touch and adhere to an insect visit- 
ing the flower, is turned inwards and lies close 
to the upper and back surface of a chamber, 
whioh must be called the stigmatic chamber, 
though functionless as a stigma. There is 
nothing in this chamber to attract insects; 
and even if they did enter it, it is hardly 
possible that the disc should adhere to them, 
for its viscid surface lies in contact with the 
roof of the chamber. 

How then does Nature act ? She has 
endowed these plants with, what must be 
called for want of a better term, sensitiveness, 
and with the remarkable power of forcibly 
ejecting their pollinia to a distance. Hence, 
when certain definite points of the flower are 
touched by an insect, the pollinia are shot out 
like an arrow which is not barbed, but has a 
blunt and excessively adhesive point. The 
insect, disturbed by so sharp a blow, or after 
having eaten its fill, flies sooner or later to 
a female plant, and, whilst standing in the 
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same position as it did when struck, the pollen- 
bearing end of the arrow is inserted into the 
stigmatic cavity, and a mass of pollen is left 
on its viscid surface. Thus, and thus alone, 
at least three species of the genus Catasetum 
are fertilised. 

In many Orchids, as in Listera, Spiranthes, 
Orchis, we have seen that the surface of the 
rostellum is so far sensitive, that,*when touched 
or when exposed to the vapour of chloroform, 
it ruptures in certain defined lines. So it is 
in the tribe of the Catasetidse, but with this 
remarkable difference, that in Catasetum the 
rostellum is prolonged into two curved taper- 
ing horns, or, as I shall call them, antennae, 
which stand over the labellum where insects 
alight, and the excitement of a touch is 
conveyed along these antennae to the mem- 
brane which has to be ruptured; and when 
this is effected, the disc of the pollinium is 
suddenly set free. We have also seen that in 
several Yandeae the pedicels of the pollinia are 
fastened down flat, but are elastic and tend to 
spring up, so that, as soon as they are freed, 
they suddenly curl upwards, apparently fqy 
the purpose of detaching the pollen-masses 
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from their anther-cells. In the genus Cata- 
setum, on the other hand, the pedicels are 
fastened down in a curved position ; and when 
freed by the rupture of the attached edges of 
the disc, they straighten themselves with such 
force, that not only do they drag the balls of 
pollen and anther-cells from their places of 
attachment, but the whole pollinium is jerked 
forward, over and beyond the tips of the so- 
called antennas, to the distance of two or 
three feet. Thus, as throughout nature, pre- 
existing structures and capacities are utilised 
for new purposes. 

Catasetum saccatum .* — I will now enter on 
details. The general appearance of this species 
is represented in the following woodcut, Pig. 
XXY. ; B, being a side view of the whole 
flower, but with all the petals and sepals 
excepting the labellum cut off, and A, being 
a front view of the column. The upper sepal 
and two upper petals surround and protect 
the col umn ; the two lower sepals project out 

* I am much indebted to Mr. James Veitch of Chelsea for the 
first specimen which I saw of this Orchid ; subsequently Mr. S. 
pucker, so well known for his magnificent collection of Orchids, 
generously sent me two fine spikes, and has aided me in the 
kindest manner with other specimens. 
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at right angles. The flower stands more or 
less inclined to either side, but with the 
labellum downwards. The dull coppery and 
orange-spotted tints, — the yawning chasm in 
the great fringed labellum, — the one antenna 
stuck out with the other hanging down — give 
to these flowers a strange, lurid, and reptilian 
appearance. 

In front, • in the middle of the column 
(Fig. A), the deep stigmatic chamber ( s ) 
may be seen ; this is shown in the section 
(Fig. XXYI. C), in which all the parts are 
a little separated from each other, in order 
that the mechanism may be made intelligible. 
In the middle of the roof of the stigmatic 
chamber, far back (d, in A), the upturned 
anterior end of the viscid disc of the pollinium 
may be discerned. The disc is continuous on 
each, side with a little fringe of membrane, 
which joins the bases of the two antennae. 
Over the disc the protuberant heart-shaped 
rostellum projects, and this is closely covered 
by a thin membrane. This membrane is the 
pedicel of the pollinium, with its lower end 
attached (joed in sect. C, and in A) to the 
superior surface of the viscid disc, and with 
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Fig. XXV. 
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- Pig. XXVI. 



i 

CATASETUM SACCATUM. 


a, anther. 1. labellum. 

an. antennas of the rostellum. p. pollen-masses. 

d. disc of pollinium. pd or ped. pedicel of pol- 

f. filament of anther. linium. 

g. gerinen or ovarium. s. stigmatic chamber. 

A. Front view of column. 

B. Side view of flower, with all the sepals and petals removed 

except the labellum. 

0. Section through the column, with all the parts a little separated. 

D. Pollinium, upper surface. 

E. Pollinium, lower surface, which lies in contact with the 

rostellum. 
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its upper end running under the anther- 
cells (a), and there united to the two pollen- 
masses. In its natural position the pedicel 
lies much bowed round the protuberant 
rostellum; when freed it forcibly straightens 
itself, and at the same time its lateral edges 
curl inwards. In the bud, at an early period 
of growth, the membranous pedicel forms part 
of the rostellum, but subsequently becomes 
separated from it by the solution of a layer of 
cells. 

The pollinium when let free, and after it 
has straightened itself, is represented at D, 
Fig. XXYI. ; and its under surface, which 
lies in contact with the rostellum, is shown at 
E, with the lateral edges of the pedicel now 
much curled inwards. In this latter view, 
the clefts in the under sides of the two pollen- 
masses are shown. Within the cleft, at its 
base, a layer of strong extensible tissue is 
attached, forming the caudicle, by which the 
pollen-masses are united to the pedicel. The 
lower end of the pedicel is joined to the disc 
by a flexible hinge, which occurs in no other 
genus, so that the pedicel can play backwards 
and forwards as far as the upturned end 
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(Fig. D) of the disc permits. The disc is 
large and thick ; it consists of a strong upper 
membrane, to which the pedicel is united, 
with an inferior cushion of great thickness, of 
pulpy, flocculent, and viscid matter. The 
posterior margin (or lower margin in Fig. D) 
is much the most viscid portion, and this 
necessarily first strikes any object when the 
pollinium is ejected. The viscid matter soon 
sets hard. The whole surface of the disc 
is kept damp before ejection, by resting 
against the roof of the stigmatic chamber ; 
in the section (Fig. C) it is represented, like 
the other parts, a little separated from the 
roof. 

The, connective membrane of the anther 
(a in all the figures) is produced into a spike, 
which adheres loosely to the pointed end of 
the column ; this pointed end (/, Fig. C) 
homologically is the filament of the anther. 

"The anther is thus shaped apparently to give 
leverage, so that it may be easily torn off by 
a pull at its lower end, when the pollinium 
is let free and is jerked out by the elasticity 
of its pedicel. 

The labellum stands at right angles to the 
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column, or hangs a little downwards; its 
lateral and basal lobes are turned under the 
middle portion, so that an insect can stand 
only in front of the col umn . In the middle of 
the labellum there is a deep cavity, bordered 
by crests : this cavity does not secrete nectar, 
but its walls are thick and fleshy, and have a 
slightly sweet nutritious taste. I believe, as 
we shall hereafter see, that insects visit the 
flowers to gnaw these fleshy walls and crests. 
The extremity of the left-hand antenna stands 
immediately over the cavity, and would almost 
certainly be touched by an insect visiting this 
part of the labellum for any purpose. 

The antennas are the most singular organs 
of the flower, and occur in no other genus. 
They form rigid, curved horns, tapering to a 
point. They consist . of a narrow ribbon of 
membrane, with the edges curled inwards so 
as to touch, but the edges are not united; 
hence each horn is tubular, like an adder’s 
fang, with a slit down one side. They are 
composed of numerous, much elongated, 
generally hexagonal cells, pointed at both 
ends ; and these cells (like those in most of 
the other tissues of the flower) have nuclei 
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with nucleoli. The antennae are prolonga- 
tions of the sides of the anterior face of the 
rostellum. As the viscid disc is continuous 
with the little fringe of membrane on each 
side, and as this fringe is continuous with the 
bases of the antennae, these latter organs are 
put in direct connection with the disc. The 
pedicel of the pollinium passes between the 
bases of the two antennae. The antennae are 
not free for their whole length; but their 
exterior edges, for a considerable space, are 
firmly united to and blended with the margins 
of the stigmatic chamber. 

In all the flowers which I have examined, 

. gathered from three plants, both antennae 
occupied the same position ; but though other- 
wise alike, they do not stand symmetrically. 
The extreme part of the left-hand antenna 
bends upwards (see Fig. B, in which the 
position is shown plainer than in A), and at 
the same time a little inwards, so that its tip 
is medial and guards the entrance into the 
pit of the labellum. The right-hand antenna 
hangs downwards, with its tip turned a little 
outwards ; owing to this position, the crease 
or furrow formed by its inflexed edges is 
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externally visible in this antenna; whilst in 
the other it is hidden along the under side. 
As we shall immediately see, the depending 
right-hand antenna is almost paralysed, and is 
apparently functionless. 

Now for the action of the parts. When the 
left-hand antenna of this species (or either 
antenna of the two following species) is 
touched, the edges of the upper membrane of 
the disc, which are continuously united to the 
surrounding surface, instantaneously rupture, 
and the disc is set free. The highly elastic 
pedicel then instantly flirts the heavy disc out 
of the stigmatic chamber with such force, that 
the whole pollinium is ejected, bringing away 
with it the two balls of pollen, and tearing the 
loosely attached spike-like anther from the 
top of the column. The pollinium is always 
ejected with its viscid disc foremost. I imitated 
this action with a minute strip of whalebone, 
slightly weighted at one end to represent the 
disc; and by bending it round a cylindrical 
object, gently holding at the same time the 
upper end under the smooth head of a pin, to 
represent the retarding action of the anther, 
I then let the lower end suddenly free, and 
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the whalebone was pitched forward, like the 
pollinium of the Catasetum, with the weighted 
end foremost. 

That the disc is first jerked out, I ascertained 
by pressing with a scalpel on the middle of 
the pedicel and by then touching the antenna ; 
instantaneously out came the disc, but, owing 
to the pressure on the pedicel, the pollinium 
was not ejected. Besides the spring from the 
straightening of the pedicel, elasticity in a 
transverse direction comes into play : if a quill 
be split lengthways, and the half be forced 
longitudinally on a too thick pencil, imme- 
diately the pressure is removed the quill 
jumps off ; and an analogous action takes 
place with the pedicel of the pollinium, owing 
to the sudden inward curling of its edges. 
These combined forces suffice to eject the pol- 
linium with considerable force to the distance 
of two or three feet. Several persons have 
told me that, when touching the flowers of 
this genus in their hot-houses, the pollinia 
have struck their faces. I touched the an- 
tennae of C. callosum whilst holding the 
flower at about a yard’s distance from the 
window, and the pollinium hit the pane of 
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glass, and adhered to the smooth vertical 
surface by its adhesive disc. 

The following observations on the nature 
of the excitement which causes the disc to 
separate from the surrounding parts, include 
some made on the two succeeding species. 
Several flowers were sent me by post and 
railroad, and must have been much jarred, 
but had not exploded. I let two flowers fall 
from a height of two or three inches on the 
table, but the pollinia were not ejected. I cut 
off the ovarium close under the flower, and the 
sepals, and in some cases the thick labellum, 
with a crash by a pair of scissors ; but this 
violence produced no effect. Nor did deep 
pricks in various parts of the column even 
within the stigmatic chamber. A blow, 
sufficiently hard to knock off the anther 
suddenly, causes the ejection of the pollinium, 
as occurred to me once by accident. Twice 
I pressed rather hard on the pedicel, and con- 
sequently on the underlying rostellum, without 
any effect. Whilst pressing on the pedicel, I 
gently removed the anther, and then the 
pollen-bearing end of the pollinium sprang up 
from its elasticity, and this movement caused 
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the disc to separate. M. Meniere,* however, 
has stated that the anther-case sometimes de- 
taches itself, or can be gently detached, with- 
out the disc separating, and that then the 
pedicel swings downwards in front of the stig- 
matic chamber. 

After trials made on fifteen flowers of three 
species, I find that no moderate degree of 
violence on any part of the flower, excepting 
the antennae, produces any effect. But when 
the right-hand antenna of C. saccatum, or 
either antenna of the two following species, 
is touched, the pollinium is instantly ejected. 
The extreme tip and the whole length of the 
antennae are sensitive. In one specimen of 
C. tridentatum a touch from a bristle sufficed ; 
in five specimens of C. saccatum a gentle touch 
from a fine needle was necessary ; but in four 
other specimens a slight blow was requisite. 
In C. tridentatum a stream of air and of cold 
water from a small pipe did not suffice ; nor in 
any case did a touch from a human hair ; so 
that the antennae are less sensitive than the 
rostellum of Listera. Such extreme sensitive- 
ness would indeed have been useless to the 

* 4 Bull, de la Soc. Bot. de France,* tom. i. 1854, p. 367. 
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plant, for we have reason to believe that the 
flowers are visited hy bulky insects. 

That the disc does not separate by the 
simple mechanical movement of the antennae is 
almost certain ; for the antennae firmly adhere 
for a considerable space to the sides of the stig- 
matic chamber, and are thus immoveably fixed 
near their bases. The flowers in some cases, 
when they first arrived, were not sensitive, but 
after the spikes had stood for a day or two in 
water they became sensitive. Whether this 
was owing to fuller maturity or to the ab- 
sorption of water, I know not. Two flowers 
of C. callosum, which were completely torpid, 
were immersed in tepid water for an hour ; 
and then the antennae became highly sensitive ; 
this indicates that the cellular tissue of the 
antennae must be turgid in order to receive 
and convey the effects of a touch ; and it would 
lead to the suspicion that a vibration is con- 
veyed along them ; if this be so, the vibration 
must be of some special nature, for ordinary 
jars of manifold greater force do not cause the 
act of rupture. Two flowers placed in hot 
water, but not so hot as to scald my fingers, 
spontaneously ejected their pollinia. The loss 
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of a plant, on which I intended to try other ex- 
periments, prevented my ascertaining whether 
drops or vapour of acrid fluids would act. From 
these latter facts it may be doubted whether 
it can be a vibration from the gentle touch of 
a needle which is conveyed along the antennae. 
In C. tridentatum I found that the antennae 
were one inch and one-tenth of an inch in 
length, and a gentle touch from a bristle on 
the extreme tip was conveyed, as far as I 
could perceive, instantaneously throughout 
this length. I measured the length of several 
cells in the tissue composing the antennae, 
and on a rough average it appeared that the 
stimulus must travel through no less than 
from seventy to eighty closed cells. 

We may, at least, safely conclude that the 
antennae, which are characteristic of the genus 
Catasetum, are specially adapted to receive and 
convey the effects of a touch to the disc of the 
pollinium ; causing the membrane to rupture, 
and the whole poll inium to be ejected by its 
elasticity. If we required further proof, nature 
has afforded it in the case of the so-called genus 
Monachanthus, which, as we shall see, is the 
female plant of Catasetum tridentatum, and 
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has no pollinia to eject, and here the antennae 
are entirely absent. 

, I have stated that in C. saccatum the right- 
hand antenna invariably hangs down, with 
the tip turned slightly outwards, and that it is 
almost paralysed. I ground my belief on five 
trials, in which I violently hit, bent, and 
pricked this antenna, and produced no effect ; 
but immediately afterwards touching the left- 
hand antenna with much less force, the polli- 
nium was shot forth. In a sixth case a forcible 
blow on the right-hand antenna did cause the 
act of ejection, so that it is not completely 
paralysed. As this antenna does- not guard 
the labellum, which seems in all Orchids to be 
the part attractive to insects, its sensitiveness 
would be useless. 

From the large size of the flower, more 
especially of the viscid disc, and from its 
wonderful power of adhesion, we may safely 
infer that the flowers are visited by large 
insects. The viscid matter sticks so firmly 
when it has set hard, and the pedicel is so 
strong (though very thin and only one- 
twentieth of an inch in breadth at the hinge), 
that to my surprise it supported for a few 
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seconds a weight of 1262 grains, that is 
nearly three ounces ; and it supported for 
a considerable time a slightly less weight. 
When the pollinium is shot forth, the large 
spike-like anther is generally carried with it. 
When the disc strikes a flat surface like a 
table, the momentum from the weight of the 
anther often carries the pollen-bearing end 
beyond the disc, and the pollinium is thus 
affixed in a wrong direction, supposing it to 
have been attached to an insect’s body, for 
the fertilisation of another flower. The flight 
is also often rather crooked.* But it must not 

* M. Baillon (‘ Bull, de la Soc. Bot. de France,’ tom. i. 1854, 
p. 285) states that Catasetum luridum ejects its pollinia always 
in a straight line, and in such a direction that it sticks fast to the 
bottom of the concavity of the labellum : when in this position 
he imagines that it fertilises the flower in a manner not clearly 
explained. In a subsequent paper in the same work (p. 367) 
M. M4ni&re justly disputes M. Baillon’s conclusion. He remarks 
that the anther-case is easily detached, and sometimes naturally 
detaches itself ; in this case the pollinia swing downwards by the 
elasticity of the pedicel, and the viscid disc still remains attached 
to the roof of the stigmatic chamber. M. Mdnikre then hints 
that, by the subsequent and progressive retraction of the pedicel, 
the pollen-masses might be carried into the stigmatic chamber. 
This is not possible in the three species which I have examined, 
and would be useless. But M. Mdniere himself then goes on to 
show how important insects are to the fertilisation of Orchids ; 
and apparently he infers that their agency comes into play with 
Catasetum, and that this plant does not fertilise itself. Both M. 


Digitized by Google 



230 


CATASETUM SACCATUM. 


Chap. VI. 


be forgotten that under nature the ejection 
is caused by the antennae being touched by a 
large insect standing on the labellum, which 
will thus have its head and thorax placed 
near to the anther. A rounded object thus 
held is always accurately struck in the 
middle, and, when removed with the pollinium 
adhering to it, the weight of the anther de- 
presses the hinge of the pollinium ; and in 
this position the anther readily drops off, 
leaving the balls of pollen free and in a 
proper position for the act of fertilisation. 
The utility of so forcible an ejection may be 
to drive the soft and viscid cushion of the 
disc against the hairy thorax of a large hy- 
menopterous insect, or the sculptured thorax 
of a flower-feeding beetle. When attached, 
assuredly no force which the insect could exert 
would remove the disc and pedicel ; but the 
caudicles are ruptured without much difficulty, 
and thus the balls of pollen would be left on 
the viscid stigmatic surface of a female flower. 

Baillon and M. Meniere correctly describe the curved position in 
which the elastic pedicel lies before it is set free. Neither of 
these botanists seems to be aware that the species of Catasetum 
(at least the three which I have examined) are exclusively male 
plants. 
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Catasetum callosum . — This species* is smaller 
than the last, but resembles it in most respects. 
The edge of the labellum is covered ■with 
papillae; the pit in its middle is small, and 
behind it tliere is an elongated anvil-like 
projection, — facts which I mention from 
the relation of this form to Myanthus 
barbatus, presently to be described. The 
yellow-coloured pedicel is much bowed, and 
is joined by a hinge to the extremely viscid 
disc. When either antenna is touched, the 
pollinia; are ejected with much force. The 
two antennae stand symmetrically on each 
side of the anvil-like projection, with their 
tips lying within the pit of the labellum. 
The walls of this pit have a pleasant nutri- 
tious taste. The antennae are remarkable, 
from their whole surface being roughened 
with papillae. The plant is a male. 

Catasetum tridentatum . — The general appear- 
ance of this species, which is very different 
from that of the two former species, is repre- 
sented by Fig. XXVII., with a sepal on each 
side cut off. 

* A fine spike of flowers of this species was most kindly sent 
me by Mr. Rucker, and was named for me by Dr. Lindley. 
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Fig. XXVII. 



Catasetuh tbidentatuh. 


a. anther. I an. antennas. 

pd. pedicel of pollinhim." | l. labellum. 

A. Side view of flower in its natural position with the (properly) 

lower sepals cut off. 

B. Front view of column, placed upright. 

The flower stands with the labellum upper- 
most, that is in a reversed position compared 
with most Orchids. The labellum forms a 
helmet or bucket, with the distal portion 
represented by three minute points. It ' is 
clear from its position that the labellum can- 
not hold nectar ; but its walls are thick, and 
have, as in the other species, a pleasant 
nutritious taste. The stigmatic chamber, 
though functionless as a stigma, is of large 
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size. The summit of the column, and the 
spike-like anther, are not so much elongated 
as in C. saccatum. In other respects there 
is no important difference. The antennae are 
of greater length ; their tips for about one- 
twentieth of their length are roughened by 
cells produced into papillae. 

The pedicel of the pollinium is articulated 
as before by a hinge to the disc ; the anterior 
end of the disc is upturned, so that, when 
attached to an insect’s head, the pedicel can- 
not move backwards, only forwards, — a move- 
ment which apparently comes into play in 
the fertilisation of the female plant. The 
disc is, as in the other species, of large size, 
and its posterior end, which during ejection 
first strikes any object, is much more Viscid 
than the rest of the surface. This latter 
surface is drenched with a milky fluid, which 
rapidly turns brown when exposed to the 
air, and sets into a cheesy consistence. The 
upper surface of the disc consists of strong 
membrane formed of polygonal cells, each 
containing one or several balls of brown 
translucent matter. This membrane rests 
on, and adheres to, a thick cushion, formed 
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of rounded balls of brown matter (which 
lower down in the cushion become extremely 
irregular in shape) separated from each other, 
and embedded in transparent, structureless, 
highly elastic matter. This cushion towards 
the posterior end of the disc passes into the 
extremely viscid matter. This latter matter 
when consolidated is brown, translucent, and 
homogeneous. Altogether the disc presents 
a much more complex structure than in the 
other Yandese. 

I need not ' further describe this species, 
excepting the position of the antennae. They 
occupied exactly the same position in the six 
flowers examined. They do not stand sym- 
metrically. They are both sensitive, — whether 
in an equal degree I will not say. They both 
lie curled within the bucket-like labellum; 
the left-hand one stands higher up, with its 
inwardly bowed extremity in the middle ; 
the right-hand antenna lies lower down and 
crosses the whole base of the labellum, with 
its tip just projecting beyond the left margin 
of the base of the column. From the position 
of the petals and sepals, an insect visiting the 
flower would almost certainly alight on the 
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crest of the labellum ; but it could hardly 
gnaw any part of the great cavity of the 
labellum without touching one of the two 
antennae, for the left-hand one guards the 
upper part, and the right-hand one the 
lower part ; and when these are touched 
the pollinium will infallibly he ejected and 
strike the head or thorax of the insect. 

The position of the antennae in this Ca- 
tasetum may be compared with that of a man 
with his left arm raised and bent so that his 
hand stands in front of his chest, and with 
his right arm crossed lower down so that the 
fingers project just beyond his left side. In 
Catasetum callosum both arms are held lower 
down, and are extended symmetrically. In 
0. saccatum the left arm is bowed and held 
in front, as in the C. tridentatum, but rather 
lower down ; whilst the right arm hangs 
down almost paralysed, with the hand turned 
a little outwards. In every case notice will 
be given in an admirable manner, when 
an insect visits the labellum, and the time 
has at last arrived for the ejection of the 
pollinium and for its transportal to the female 
plant. 
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Catasetum tridentatum is interesting under 
another point of view. Botanists were as- 
tonished when Sir R. Schomburgk * stated 
that he had seen three forms, believed to 
constitute three distinct genera, namely, Ca- 
tasetum tridentatum, Monachanthus viridis, 
and Myanthus barbatus, all growing on the 
same plant. Bindley remarked f that “ such 
cases shake to the foundation all our ideas of 
the stability of genera and species.” Sir R. 
Schomburgk affirms that he has seen hun- 
dreds of plants of C. tridentatum in Essequibo 
without ever finding one specimen with seeds,} 
but that he was surprised at the gigantic seed- 

* 1 Transactions of the Linnsean Soc.’ vol. xvii. p. 522. Another 
account by Dr. Lindley has appeared in the ‘ Botanical Register,’ 
fol. 1951, of a distinct species of Myanthus and Monachanthus 
appearing in the same scape: he alludes also to other cases. 
Some of the flowers were in an intermediate condition, which is 
not surprising, seeing that in dioecious plants we sometimes 
have a partial resumption of the characters of both sexes. Mr. 
Rodgers of Riverhill informs me that he imported from Demerara 
a Myanthus, but that when it flowered a second time it was 
metamorphosed into a Catasetum. Dr. Carpenter (‘ Comparative 
Physiology,’ 4th edit. p. 633) alludes to an analogous case which 
occurred at Bristol. 

t The 4 Vegetable Kingdom,’ 1853, p. 178. 

t Brongniart states (‘ Bull, de la Soc. Bot. de France, tom. ii. 
1855, p. 20) that M. Neumann, a skilful fertiliser of Orchids, 
could never succeed in fertilising Catasetum. 
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vessels of the Monachanthus ; and he correctly 
remarks that “ here we have traces of sexual 
difference in ©rchideous flowers.” 

From what I had myself previously ob- 
served, I was led to examine carefully the 
female organs of C. tridentatum, callosum, 
and saccatum. In no case was the stigmatic 
surface viscid, as it is in all other Orchids 
(except as we shall see in Cypripedium), 
and as is indispensable for the securing the 
pollen-masses by the rupture of the caudicles : 
I carefully looked to this point both in young 
and old flowers of C. tridentatum. When 
the surface of the stigmatic chamber and of 
the stigmatic canal of the above-named three 
species is scraped off, after having been kept 
in spirits, it is found to be composed of utri- 
culi, with nuclei of the proper shape, but not 
nearly so numerous as with ordinary Orchids. 
The utriculi cohere more together and are 
more transparent ; I examined for comparison 
the utriculi of many kinds of Orchids which 
had been kept in spirits, and in all found 
them much less transparent. In C. triden- 
tatum, the ovarium is shorter, much less 
deeply furrowed, narrower at the base, and 
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internally more solid than in the Monachan- 
thus. Again, in all ' three species of Catar 
setum the ovule-bearing cords are short ; and 
the ovules present a considerably different 
appearance, in being thinner, more trans- 
parent; and less pulpy than in the numerous 
other Orchids examined for comparison. 
They were, however, in not so completely 
an atrophied condition as in Acropera. Al- 
though they correspond so closely in general 
appearance and position with true ovules, 
perhaps I have no strict right so to designate 
them, as I was unable in any case to make 
out the opening of the testa and the included 
nucleus ; nor were the ovules ever inverted. ' 
From these several facts, namely,— the 
shortness, smoothness, and narrowness of the 
ovarium, the shortness of the ovule-bearing 
cords, the state of the ovules themselves, the 
stigmatic surface not being viscid, the empty 
condition of the utriculi, — and from Sir R. 
Schomburgk never having seen C. triden- 
tatum producing seed in its native home, we 
may confidently look at this species, as well as 
the other two species of Catasetum, as male 
plants. 
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Fig. xxvm. 



Myanthus babbatus. Monachanthus viridis. 


a. anther. 
an. antennas. 
1. labellum. 


p. pollen-mass, rudimentary. 
s. stigmatic cleft. 
sep . two lower sepals. 


A. Side view of Monachanthus viridis in its natural position. 

(The shading in both drawings has been added from 
M. Reiss’ drawing in the ‘ Linnasan Transactions.’) 

B. Side view of Myanthus barbatus in its natural position. 


With respect to Monachanthus viridis and 
Myanthus barbatus, the President and officers 
of the Linnaean Society have kindly permitted 
me to examine the spike bearing these two 
flowers, preserved in spirits, and sent home 
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by Sir R. Schomburgk. They are here re- 
presented (Fig. XXYIII.). The flower of 
the Monachanthus, like that of the Catasetum, 
grows lower side uppermost. The labellum 
is not nearly so deep, especially on the sides, 
and its edge is crenated. The other petals 
and sepals are all reflexed, and are not so 
much spotted as in the Catasetum. The bract 
at the base of the ovarium is much larger. 
The whole column, especially the filament 
and the spike-like anther, are much shorter ; 
and the rostellum is much less protuberant. 
The antennae are entirely absent, and the 
pollen-masses are rudimentary. These are 
interesting facts, from corroborating the view 
taken of the function of the antennae ; for as 
there are no proper pollinia to eject, there 
could be no use in an organ to convey the 
stimulus from a touch to the rostellum. I 
could find no trace of a viscid disc or pedicel ; 
if they exist, they must be extremely rudi- 
mentary, for there is hardly any space for the 
embedment of the disc. 

Instead of a large stigmatic chamber, there 
is a narrow transverse cleft close beneath the 
small anther. I was able to insert one of the 
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pollen-masses of the male Catasetum into this 
cleft, which from having been kept in spirits 
was lined with coagulated beads of viscid 
matter, and with utriculi. The utriculi, 
differently from those in Catasetum, were 
charged (after having been kept in spirits) 
with brown matter. The ovarium is longer, 
thicker near the base, and more plainly fur- 
rowed than in Catasetum ; the ovule-bearing 
cords are also much longer, and the ovules 
more opaque and pulpy, as in all common 
Orchids. I believe that I saw the opening at 
the partially inverted end of the testa, with 
a large nucleus projecting ; but as the speci- 
mens had been kept many years in spirits and 
were somewhat altered, I dare not speak posi- 
tively. From these facts alone it is almost cer- 
tain that Monachanthus is a female plant ; and 
Sir E. Schomburgk saw it seeding abundantly. 
Altogether this flower differs in a most remark- 
able manner from that of the male Catasetum 
tridentatum, and it is no wonder that they were 
formerly ranked as distinct genera. 

The pollen-masses offer so curious and good 
an illustration of a structure in a rudimentary 
condition that they are worth description; 
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but first I must briefly describe the perfect 
pollen-masses of the male Catasetum. These 
may be seen at D and E, Fig. XXYI. (p. 217), 
attached to the pedicel : they consist of a large 
sheet of cemented or waxy pollen-grains, folded 
over so as to form a sack, with an open slit (E) 
along the lower surface ; into this slit cellular 
tissue enters whilst the pollen is in the course 
of development. Within the lower and pro- 
duced end of each pollen-mass a layer of highly 
elastic tissue, forming the caudicle, is attached ; 
the other end being attached to the pedicel of 
the rostellum. The exterior grains of pollen 
are more angular, have thicker walls, and are 
yellower than the interior grains. In the 
early bud the two pollen-masses are enveloped 
in two conjoined membranous sacks, which are 
soon penetrated by the two produced ends of 
the pollen-masses and by their caudicles ; and 
then the ends of the caudicles adhere to the 
pedicel. Before the flower expands the mem- 
branous sacks including the two pollen-masses 
open, and leave them resting naked on the 
back of the rostellum. 

In Monachanthus the two membranous sacks 
containing the rudimentary pollen-masses on 
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the contrary never open ; they easily separate 
from each other and from the anther. The 
tissue of which they are formed is thick and 
pulpy. Like most rudimentary parts, they 
vary greatly in size and in form. The in- 
cluded and therefore useless pollen-masses are 
not one-tenth of the bulk of the pollen-masses 
of the male ; they are flask-shaped (jp, p. 23 9, 
Fig. XXVIII.), with the lower and produced 
end greatly exaggerated and almost pene- 
trating through the exterior or membranous 
sack. The flask is closed, and there is no fissure 
along the lower surface. The exterior pollen- 
grains are square and have thicker walls than 
the interior grains, just as in the proper male 
pollen ; and, what is very curious, each cell 
has its nucleus. Now, R. Brown has stated * 
that in the early stages of the formation of 
the pollen - grains in ordinary Orchids a 
minute areola or nucleus is often visible ; so 
that the rudimentary pollen-grains of the 
Monachanthus apparently have retained — as 
is so general with rudiments in the animal 
kingdom — an embryonic character. Lastly, 
at the base, within the flask of pollen, there 
* ‘ Transactions of the Linnaean Soc.’ vol. xvi. p. 711. 
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is a little mass of brown elastic tissue, — that 
is, a vestige of a caudicle, — which runs far up 
the pointed end of the flask, hut does not (at 
least in some of the specimens) come to the 
surface, and could not have been attached to 
any part of the rostellum. These rudimentary 
caudicles are, therefore, utterly useless. 

We thus see that every single detail of 
structure which characterises the male pollen- 
masses is represented, with some parts exag- 
gerated and some parts slightly modified, by 
the mere rudiments in the female plant. Such 
cases are familiar to every observer, but can 
never be examined without renewed interest. 
At a period not far distant, naturalists will 
hear with surprise, perhaps with derision, that 
grave and learned men formerly maintained 
that such useless organs were not remnants 
retained by the principle of inheritance at 
corresponding periods of early growth, but 
were specially created and arranged in their 
proper places like dishes on a table (this is the 
comparison of a distinguished naturalist) by 
an Omnipotent hand “ to complete the scheme 
of nature.” 

We now come to the third form, Myanthus 
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barbatus (Fig. XXVIII., B), often borne on 
the same plant with the two preceding 
forms. Its flower, in external appearance, 
but not in essential structure, is the most 
different of all three. It generally stands in 
a reversed position, compared with Catasetum 
and Monachanthus, that is, with the labellum 
downwards. The labellum is fringed in an 
extraordinary manner with long papillae ; it 
has a quite insignificant medial cavity, at 
the hinder margin of which a curious curved 
and flattened horn projects. The other petals 
and sepals are spotted and elongated, with 
the two lower sepals alone reflexed. The 
antennae are not so long as in the male 
C. tridentatum, and they project symmetric- 
ally on each side of the horn-like projection 
at the base of the labellum, with their tips, 
which are not roughened with papillae, almost 
entering the medial cavity. The stigmatic 
chamber is of nearly intermediate size be- 
tween that of the male and female forms : 
it is lined with utriculi charged with brown 
matter. The straight and well - furrowed 
ovarium is nearly twice as long as in Mona- 
chanthus, but is not so thick where it joins 
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the flower; the ovules axe not so numerous 
as in the female form, but are opaque and 
pulpy after having been kept in spirits, and 
resemble them in all respects. I believe, but 
dare not, as in the case of the Monachanthus, 
speak positively, that I saw the nucleus 
projecting from the testa. The pollinia are 
about a quarter of the size of those of the 
male Catasetum, but have a perfectly well 
developed disc and pedicel. The pollen- 
masses were lost in the specimens examined 
by me ; hut fortunately Mr. Reiss has given, 
in the Linnsean Transactions, a drawing of 
them, showing that they are of due propor- 
tional size and have the proper folded or cleft 
structure : so that there can hardly be a doubt 
that they were functionally perfect. As we 
thus see that both male and female organs are 
apparently perfect, Myanthus barbatus may 
be considered as the hermaphrodite form of 
the same species, of which the Catasetum is 
the male and Monachanthus the female. 

It is not a little singular that the her- 
maphrodite Myanthus should resemble in its 
whole structure much more closely the male 
form of two distinct species (namely, C. 
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saccatum, and more especially C. callosum) 
than either its own male or female form. 

Finally, the genus Catasetum is interesting 
in an unusual degree in several respects. The 
separation of the sexes is unknown in other 
Orchids, excepting as we shall see probably 
in the allied genus Cycnoches and in the 
before -given case of Acropera. In Cata- 
setum we have three sexual forms, generally 
borne on separate plants, but sometimes 
mingled together ; and these three forms are 
wonderfully different from each other, much 
more different than, for instance, a peacock is 
from a peahen. But the appearance of these 
three forms on the same plant now ceases to 
be an anomaly, and can no longer be viewed 
as an unparalleled instance of variability. 

Still more interesting is this genus in its 
mechanism for fertilisation. We see a flower 
patiently waiting with its antennae stretched 
forth in a well-adapted position, ready to 
give notice whenever an insect puts its head 
into the cavity of the labellum. The female 
Monachanthus, not having pollinia to eject, 
is destitute of antennae. In the male and 
hermaphrodite forms, namely Catasetum tri- 
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dentatum and Myanthus, tlie pollinia lie 
doubled up, like a spring, ready to be in- 
stantaneously shot forth when the antennae 
are touched ; the disc end is always projected 
foremost, and is coated with viscid matter 
which quickly sets hard and firmly affixes 
the hinged pedicel to the insect’s body. The 
insect flies from flower to flower, till at last 
it visits a female or hermaphrodite plant : it 
then inserts one of the masses of pollen into 
the stigmatic cavity. When the insect flies 
away the elastic caudicle, made weak enough 
to yield to the viscidity of the stigmatic sur- 
face, breaks, and leaves behind the pollen- 
mass ; then the pollen-tubes slowly protrude, 
penetrate the stigmatic canal, and the act of 
fertilisation is completed. Who would have 
been bold enough to have surmised that the 
propagation of a species should have depended 
on so complex, so apparently artificial, and 
yet so admirable an arrangement ? 

I have seen two other genera belonging 
to the sub-family of Catasetidae, namely, Mor- 
modes and Cycnoches ; but the latter arrived 
in a broken condition. 
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Mormodes ignea . — To show how difficult it 
sometimes is to understand the manner of 
fertilisation of Orchids, I may state . that 
I had carefully examined twelve flowers,* 
trying various experiments and recording 
the results, before I could at all make out 
the meaning and action. of the several parts. 
It was plain that the pollinia were ejected, 
as in Catasetum, but how each part of the 
flower played its proper part I could not 
even conjecture. I had given up the case 
as hopeless, until, summing up my observa- 
tions, the explanation presently to he given, 
and subsequently proved by repeated experi- 
ments to be correct, suddenly occurred to me. 

The flower presents an extraordinary ap- 
pearance, and its mechanism is more curious 
even than its appearance (Fig. XXIX.). 
The base of the column is bent backwards, 
at right angles to the ovarium or footstalk, 
and then resumes an upright position to near 
its summit, where it is again bent. It is, also, 
twisted in a unique manner, so that its front 

* I must express my cordial thanks to Mr. Rucker, of West 
Hill, Wandsworth, for having lent me a plant of this Mormodes 
with two fine spikes, bearing an abundance of flowers, and for 
having allowed me to keep the plant for a considerable time. 
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Fig. XXIX. 



MOBMODES IGNEA. 


Lateral view of flower, with the upper sepal and the near upper 
petal cut off. 

N.B. The labellum in the drawing is a little lifted up, to show 
the depression in its surface, which ought to be pressed 
close down on the bent summit of the column. 

a. anther. 1. labellum. 

pd. pedicel of pollinium. 1 8. lower sepal. 
s. stigma. 
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surface, including the anther, rostellum, and 
the upper part of the stigma, faces laterally 
to either the right or left hand in the 
flowers on the opposite sides of the spike. 
The twisted stigmatic surface, in an equally 
peculiar manner, extends down to the base 
of the column : at its upper end it forms 
a deep cavity, beneath the protuberant 
rostellum (pd in the drawing), in which 
the large viscid disc of the pollinium is 
lodged. 

The anther-case (a in the drawing) is 
elongated and triangular, closely resembling 
that of Catasetum : it does not extend up to 
the apex of the column. This apex consists 
of a thin flattened filament, which in the bud 
is straight, but before the flower expands 
becomes much bent by the pressure of the 
labellum. A group of spiral vessels runs up 
the column as far as the summit of the anther- 
case; they are then reflexed and run some 
way down the anther-case. The point of 
reflexion forms a short thread-like hinge by 
which the notched top of the anther-ease is 
articulated to the column close beneath its 
bent summit. The hinge, although less than 
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a pin’s head in size, is of paramount import- 
ance, for it is sensitive' and conveys the 
stimulus from a touch to the disc of the 
pollinium : it serves also as a guide in the 
act of ejection. As it conveys the necessary 
stimulus to the disc, one may suspect that 
part of the tissue of the rostellum, which 
lies in close contact with the filament of the 
anther, runs up to this point ; but I could 
detect no difference in structure in com- 
parison with the same parts in Catasetum. 
The cellular tissue round the hinge is gorged 
with fluid, for a large drop exudes when the 
anther is torn off during the ejection of the 
pollinium. This gorged condition may per- 
haps facilitate the ultimate rupture of the 
hinge. 

The pollinium does not differ much from 
that of Catasetum (see Fig. XXVI. D, p. 217) : 
it lies curved round the rostellum, which 
is less protuberant than in that genus. 
The upper and broad end of the pedicel, 
however, extends beneath the pollen-masses, 
and they are attached by rather weak cau- 
dicles to a medial crest on its upper surface. 

The viscid surface of the large disc lies 
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in contact with the roof of the stigmatic 
cavity, so that it cannot be touched by 
insects. The anterior end of the disc is 
furnished with a small dependent curtain 
(dimly shown in Fig. XXIX.) ; and this, 
before the act of ejection, is continuously 
joined on each side to the upper margins of 
the stigmatic depression. The pedicel is 
united to the posterior end of the disc; hut 
when the disc is freed, the lower part of the 
pedicel becomes doubly bent, so that it then 
appears as if attached to the centre of the disc 
by a hinge. 

The labellum is truly remarkable : it is 
narrowed at its base into a nearly cylindrical 
footstalk, and its sides are so much reflexed 
as almost to meet at the back. After rising 
up perpendicularly it forms an arch, over and 
behind the summit of the column, against 
which it is firmly pressed. The labellum at 
this point (even in the bud) is depressed 
into a slight cavity, which receives the ulti- 
mately bent summit of the column. This 
slight depression manifestly represents the 
large hollow, with thick fleshy walls, in the 
labellum of the several species of Catasetum 
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and other V andese, which serves to attract 
insects ; here, by a singular change of func- 
tion, it merely keeps the labellum in its 
proper position on the summit of the column. 
In the drawing (Fig. XXIX.) the labellum is 
represented as forcibly raised so as to show- 
the depression and the bent filameht. The 
labellum in its natural position may almost 
be compared to a huge cocked-hat, supported 
by a footstalk and placed on the head of the 
column. 

The twisting of the column, which I have 
seen in no other Orchid, causes all the im- 
portant organs of fructification to face to the 
left in the flowers on the left side of the 
spike, and to face to the right in all those 
on the right side. So that two flowers taken 
from opposite sides of the spike and held in 
the same relative position are seen to be 
twisted in opposite directions. One single 
flower, which was crowded by the others, was 
barely twisted, so that its column faeed the 
labellum. The labellum is also slightly 
twisted: for instance, in the flower figured 
which faces to the left, the midrib of the 
labellum first bends to the right hand, and 
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then back again, but in a lesser degree, to 
the left, so as to press against the posterior 
surface of the summit of the column. The 
twisting of all the parts of the flower com- 
mences in the bud. 

The position thus acquired by the several 
organs is of the highest importance ; for if 
the column and labellum had not been 
twisted laterally, the pollinia, when shot 
forth, would have struck the overarching 
labellum and been thrown back, as actually 
occurred with the single abnormal flower 
having a nearly straight column. If all the 
organs had not been twisted in opposite 
directions on the two sides of the crowded 
spike, so as to face always to the outside, 
there would not have been a clear space for 
the ejection of the pollinia and their adhesion 
to insects. 

When the flower is mature the three sepals 
hang down, but the two upper petals remain 
nearly upright. The bases of the sepals, and 
especially of the two upper petals, are thick 
and swollen and have a yellowish tint ; they 
are so gorged, when quite mature, with fluid, 
that, when punctured by a fine glass tube, the 
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fluid rises to some height in it by capillary 
attraction. These swollen bases, as well as 
the footstalk of the labellum, have a decidedly 
sweet and pleasant taste; and I can hardly 
doubt that they are attractive to insects, for 
no free nectar is secreted. 

I will now endeavour to show how all 
the parts of the flower are co-ordinated and 
act together. The pollinium, as in Cata- 
setum, lies bowed round the rostellum ; in 
that genus when freed it merely straightens 
itself with force, in this Mormodes something 
more takes place. If the reader will look 
forward to Fig. XXX., p. 267, he will see a 
section of the flower-bud of another species of 
Mormodes, which differs only in the shape of 
the anther and in the viscid disc having a 
much deeper dependent curtain. Now let him 
suppose the pedicel of the pollinium to be so 
elastic that when freed it not only straightens 
itself, but suddenly bends backwards with a 
reversed curvature, so as to form an irregular 
hoop ; he will then see that the exterior sur- 
face of the curtain, which is not viscid, will 
he on the anther-case, and the viscid surface 
of the disc will be on the outside of the hoop. 
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This is exactly what takes place with our 
present Mormodes. But the pollinium as- 
sumes with such force its reversed curvature 
(aided, apparently, by a transverse curling 
outwards of the two margins of the pedicel), 
that it instantaneously rebounds from the 
protuberant face of the rostellum. As the 
two pollen - masses adhere, at first, rather 
firmly to the anther-case, the latter is tom 
off by its base by the rebound; and as the 
thin hinge at the summit of the anther-case 
does not at first break, the pollinium with 
the anther-case is instantly swung upwards 
like a pendulum : but in the course of the 
upward swing the hinge yields and the 
whole body is projected perpendicularly up in 
the air, an inch or two above and close in 
front of the terminal part of the labellum. 
When no object is in the way, and the 
pollinium falls down, it generally alights and 
sticks, though not firmly, in the fold on the 
crest of the labellum, directly over the column. 
I witnessed repeatedly all that has been here 
described. 

The curtain of the disc, which, after the 
pollinium has formed itself into a hoop, lies 
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on the anther-case, is of considerable service 
in preventing the viscid matter from the disc 
adhering to the anther, and thus perma- 
nently retaining the pollinium in the form of 
a hoop. This would have been fatal, as we 
shall presently see, to a subsequent movement 
in the pollinium necessary to the fertilisation 
of the flower. In some of my experiments, 
when the free action of the parts was checked, 
this did occur, and the pollinium, with the 
anther, remained glued together in the shape 
of an irregular hoop. 

I have already stated that the minute hinge 
by which the anther-case is articulated to the 
column, a little ,way beneath its bent fila- 
mentary apex, is sensitive to a touch. I tried 
four times and found that I could touch with 
some force any other part ; but when I gently 
touched this point with the finest needle, 
instantaneously the membrane which unites 
the disc to the edges of the cavity in which it 
is lodged, ruptured, and the pollinium was 
shot upwards and alighted on the crest of the 
labellum as just described. 

Now let us suppose an insect to alight on 
the crest of the labellum (and no other con- 
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venient landing-place is afforded), and then 
to lean over in front of the column to gnaw 
or suck the bases of the petals swollen with 
sweet fluid. The weight and movements of 
the insect would press and move the labellum 
together with the bent underlying summit of 
the column ; and the latter, pressing on the 
hinge in the angle, would cause the ejection 
of the pollinium, which would infallibly 
strike the head of the insect and adhere to 
it. I tried by placing my gloved finger 
on the summit of the labellum, with the tip 
just projecting beyond its margin, and then 
gently moving my finger it was really beau- 
tiful to see how instantly the pollinium 
was projected upwards, and how accurately 
the whole viscid surface of the disc struck 
my fihger and firmly adhered to it. Never- 
theless, I doubt whether the weight and 
movement of an insect would suffice to thus 
act indirectly on the sensitive point ; but look 
at the drawing and see how probable it is 
that an insect leaning over would place its 
front legs over the edge of the labellum on 
the summit of the anther-case, and would 
thus touch the sensitive point ; the pollinium 
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would then be ejected, and the viscid disc 
would certainly strike and adhere to the 
insect’s head. 

Before proceeding, it will be worth while 
to mention some of the early trials which I 
made. I pricked deeply the column in dif- 
ferent parts and the stigma, and cut off the 
petals, and even the labellum, without causing 
the ejection of the pollinium ; once, however, 
in cutting rather roughly through the thick 
footstalk of the labellum, the ejection ensued, 
no doubt caused by the filamentary summit of 
the column being disturbed. When I gently 
prised up the anther-case at its base or at 
one side, the pollinium was ejected, but then 
the sensitive hinge must necessarily have 
been bent. When the flower has long 
remained expanded and is nearly ready for 
spontaneous ejection, a slight jar on any part 
of the flower causes the action. Pressure on 
the thin pedicel, and therefore on the under- 
lying protuberant rostellum at the basal edge 
of the anther-case, is followed by the ejection 
of the pollinium ; but this is not surprising, 
as the stimulus from a touch on the sensitive 
hinge has to be conveyed through this part 
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of the rostellum to the disc. In Catasetum 
slight pressure on this point does not cause the 
ejection; but in this genus the protuberant 
part of the rostellum does not lie in the line 
of conveyed stimulus between the antennae 
and the disc. A drop of chloroform, of spirits 
of wine, and of boiling water placed on this 
part of the rostellum produced no effect ; nor, 
to my surprise, did exposure of the whole 
flower to vapour of chloroform. 

Seeing that this part of the rostellum was 
sensitive to pressure, and that the flower 
was laterally widely open, and being pre- 
occupied with the case of Catasetum, I at 
first felt convinced that insects entered the 
lower part of the flower and touched the 
rostellum. Accordingly I pressed the ros- 
tellum with variously-shaped objects, but the 
viscid disc never once well adhered to the 
object. If I used a thick needle, the pol- 
lini nm , when ejected, formed a hoop round 
it with the viscid surface outside ; if I used 
a broad flat object, the pollinium struggled 
against it and sometimes coiled itself up 
spirally, but the disc either did not adhere 
at all or very imperfectly. At the close of 
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the twelfth trial I was in despair. The 
strange position of the labellum, perched on 
the summit of the column, ought to have 
shown me that here was the place for expe- 
riment. I ought to have scorned the notion 
that the labellum was thus placed for no 
good purpose : I neglected this plain guide, 
and for a long time completely failed to 
understand the structure of the flower. 

We have seen that when the pollinium is 
freely ejected upwards it adheres by the 
whole viscid surface of the disc to any object 
projecting beyond the edge of the labellum 
directly over tbe column. When thus at- 
tached, it forms an irregular hoop, with the 
tom-off anther-case still covering the pollen- 
masses and lying in close contact with the 
disc, but protected from adhering to it by the 
curtain. Whilst in this position the project- 
ing and bowed pedicel would effectually pre- 
vent the pollen-masses from being placed on 
the stigma of a flower, even supposing the 
anther-case to have fallen off. Now let us 
suppose the pollinium to be attached to an 
insect’s head, and observe what takes place. 
The pedicel when first separated by the act 
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of ejection from the rostellum is quite wet 
on its inferior surface : as this surface dries, 
the pedicel slowly straightens itself, and when 
perfectly straight the anther-case readily drops 
off. The pollen-masses are now naked, and 
they are attached by easily ruptured caudicles 
to the end of the pedicel, at the right distance 
and on that surface which would naturally 
be placed in contact with the viscid stigma 
when the insect visited another flower, so 
that every detail of structure is now perfectly 
well adapted for the act of fertilisation. 

When the anther-case drops off, it has 
performed its triple function ; namely, its 
hinge as an organ of sense, its weak attach- 
ment to the column as a guide causing the 
pollinium to be at first swung perpendicularly 
upwards, and its lower margin, together with 
the curtain of the disc, as a protection to the 
pollen-masses from being permanently glued 
to the viscid disc. 

From observations made on fifteen flowers, 
the straightening of the pedicel takes from 
about twelve to fifteen minutes. The first 
movement causing the act of ejection is due 
to elasticity ; the second slow movement, 
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which counteracts the first, is due to the dry- 
ing of the outer and convex surface ; but this 
movement differs from that observed in the 
pollinia of so many Yandese and Ophreae, 
for, when the pollinium of this Mormodes 
is placed in water, it does not recover the 
hoop-like form which it had acquired by 
elasticity. 

Mormodes ignea is an hermaphrodite. The 
pollinia are well developed. The curiously 
elongated stigmatic surface is extremely viscid 
and abounds with innumerable utriculi, the 
contents of which shrink and become coagu- 
lated after immersion for less than an hour 
in spirits of wine. When placed in spirits 
for a day, the utriculi are so acted on that 
they disappear, and this I have noticed in 
no other Orchid. The ovules, after exposure 
to spirits for a day or two, present the usual 
semi-opaque, pulpy appearance common to 
all hermaphrodite and female Orchids. From 
the unusual length of the stigmatic surface 
I expected that, if the pollinia were not 
ejected from the excitement of a touch, the 
anther-case would detach itself, and that the 
pollen-masses would swing downwards and 
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fertilise their own flowfer. Accordingly, I 
left four flowers untouched; after remaining 
expanded from eight to ten days, the elas- 
ticity of the pedicel conquered the force of 
attachment and the pollinia were spontane- 
ously ejected, hut they were always wasted. 

Although Mormodes ignea is an her- 
maphrodite, yet it must be, in fact, as truly 
dioecious as Catasetum as far as the con- 
currence of two individuals is concerned in 
the act of reproduction ; for, as it takes 
from twelve to fifteen minutes, after the act 
of ejection, before the pedicel of the pollinium 
straightens itself and the anther-case drops 
off, it is almost certain that an insect with 
the pollinium attached to its head would 
within this time leave one plant and fly to 
another. 

A second species of Mormodes, sent me, 
unnamed, by Mr. Yeitch, is very different 
from M. ignea both in general appearance 
and in structure. The yellow petals and 
sepals are reflexed ; the thick labellum is 
singularly shaped, with its upper surface 
convex, like a shallow basin turned upside 
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down. The thin column is of extraordinary- 
length, and arches over the labellum. The 
appearance of the flower is like that of 
Cycnoches represented on the cover of this 
volume ; but the column in the drawing is too 
much foreshortened. 

The specimens unfortunately arrived broken ; 
but some large flower-buds, of which a section 
is here given, show the essential structure. 
We see the elastic pedicel of the pollinium 
bowed as in the last species ; but at the period 
of growth here represented, the pedicel was 
still united to the rostellum, the future line of 
separation being shown by a layer of hyaline 
tissue, indistinct towards the upper end of the 
disc. The disc is of gigantic size, and its lower 
end is produced into a great fringed curtain, 
which hangs in front of the stigmatic chamber. 
The adhesion of this disc, when mature, to any 
object is surprisingly strong. The margins 
of the stigmatic chamber on each side are 
slightly protuberant ; and these protuber- 
ances, like the antennae in Catasetum, are 
continuous with the rostellum. The anther 
is widely different in shape from that in the 
last species and in Catasetum, and apparently 
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would retain the pollen-masses with more 
force. 

Fig. XXX. 



& 


Section of the flower-bud of a Mormodes. 

a. anther. d. disc of pollinium. 

/. filament of anther. s. stigmatic chamber. 

p. pollen-mass. g. stigmatic canal leading to 

pd . pedicel of pollinium, the ovarium, 

barely separated from 
the rostellum. 

From information given me by Mr. Veitch 
it appears that, when the end of the column 
is touched, some movement takes place ; and, 
from the analogy of Catasetum, it is probable 
that the protuberances on the margin of the 
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stigmatic chamber are sensitive. These pro- 
tuberances may be provisionally considered as 
nascent antennae. It is obvious, from the sec- 
tion given, that the disc, as long as its viscid 
surface rests against the roof of the stigmatic 
chamber, cannot adhere to any object; but 
Mr. Veitch informs me that, when he has 
touched the end of the column, the disc has 
adhered to his fingers. These facts perhaps 
suffice to show what takes place under nature. 
A large insect visits the thick and fleshy 
labellum, which is overarched by the column, 
and touches with its back the sensitive and 
protuberant edges of the stigmatic chamber : 
when thus excited the disc alone is flirted out 
and adheres to the insect’s back ; the insect 
flies away, drags the pollen-masses from 
under the anther, and carries them to another 
flower. The insect, standing in the same 
position, inserts the pollen-masses into the 
stigmatic chamber, and the flower is ferti- 
lised. 

When I received the flowers of this second 
species of Mormodes and of Cycnoches, I did 
not examine their ovaria and stigmas, for I 
knew nothing at that time about the sexual 
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forms of Catasetum. Mormodes ignea is an 
hermaphrodite; if the second species is an 
hermaphrodite, it cannot be fertilised, owing to 
the size of the curtain of the disc, until its own 
pollinium has been removed. With respect 
to Cycnoches, it is known, from an account 
published by Lindley,* that C. ventricosum 
produces on the same scape flowers with a 
simple labellum, others with a much segmented 
labellum, and others in an intermediate con- 
dition. From the analogous differences in the 
labellum of the sexes in Catasetum, we may 
believe that we here see the male, female, and 
hermaphrodite forms of the Cycnoches. 

Of Lindley’s fourth and sixth Tribes, viz. 
the Ophreae and Neotteae, plenty of British 
forms have been described. Of the fifth 
Tribe, the Arethusese, I have not seen any 
living flowers. Judging from statements 
with respect to three distantly allied forms 
in this tribe, mechanical aid is requisite for 
their fertilisation. Irmisch makes this remark 

* ‘Vegetable Kingdom,* 1853, p. 177. Lindley has also pub- 
lished in the ‘Botanical Register,* fol. 1951, a similar case of 
the production of two forms on the scape in another species of 
Cycnoches. 
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with respect to the Epipogium aphyllum.* 
Mr. Rodgers, of Sevenoaks, informs me that 
in his hot-house species of Limodorum did not 
set their fruit without aid ; and this is like- 
wise well known to be the case with the 
Vanilla. This latter genus is cultivated for 
its aromatic pods in Tahiti, Bourbon, and 
the East Indies ; but does not fruit without 
artificial aid.f This fact shows that some 
insect in its own American home is specially 
adapted for its fertilisation ; and that the 
insects of the above-named tropical regions, 
where the Vanilla flourishes, either do not 
visit the flowers, though they secrete an 
abundance of nectar, or do not visit them in 
the proper method. 

We have now arrived at Lindley’s last 
and seventh Tribe, including only one genus, 
Cypripedium, which differs from all other 
Orchids far more than any other two do 
from each other. An enormous amount of 

* ‘ Beitrage zur Biologie der Orchideen,’ 1853, s. 55. 

f For Bourbon see ‘ Bull. Soc. Bot. de France,* tom. i. 1854, 
p. 290. For Tahiti see H. A. Tilley, ‘Japan, the Amour, &c.,* 
1861, p. 375. For the East Indies see Morren in Annals and 
Mag. of Nat. Hist., 1839, voi. iii. p. 6. 
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extinction must have swept away a multitude 
of intermediate forms, and left this single 
genus, now widely disseminated, as a record 
of a former and more simple state of the great 
Orchidean Order. Cypripedium possesses no 
rostellum; all three stigmas being fully de- 
veloped, but confluent. That anther, which 
is present in all other Orchids, is here rudi- 
mentary, and is represented by a singular 
shield-like projecting body, deeply notched or 
hollowed out on its lower margin. There are 
two fertile anthers which belong to an inner 
whorl, represented in ordinary Orchids by 
various rudiments. The pollen-grains do not 
consist of three or four united granules, as 
in all other genera, excepting the degraded 
Oephalanthera. The grains are not united 
into waxy masses, nor tied together by elastic 
threads, nor furnished with a caudicle. The 
labellum is of large size, and as in all other 
Orchids is a compounded organ. 

The following remarks apply only to the 
four species which I have seen, namely, C. 
barbatum, purpuratum, insigne, and venus- 
tum. The manner of fertilisation is here 
widely different from that in all the many 
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before-given cases. The labellum is folded 
round the short column, so that its edges 
nearly meet along the dorsal surface; and 
its broad extremity is folded over and back- 
wards in a peculiar manner, so as to form a 


Fig. XXXI. 



CYPRIPEDIUM. 


a. anther. s. stigma. # 

a', rudimentary, shield-like l. labellum. 
anther. 

A. Flower viewed from above, exhibiting the dorsal surface, with 

the sepals and petals, excepting the labellum, partly cut 
off. The labellum is slightly depressed, so that the dorsal 
surface of the stigma is brought outside ; the edges of the 
labellum have thus become a little separated, with the toe 
depressed. 

B. Side view of column, with all the sepals and petals removed. 

sort of shoe, which closes up the end of the 
flower. Hence arises the English name of 
Ladies’-slipper. In the position in which the 
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flower grows, and as it is here represented, 
the dorsal surface, with the edges of the 
labellum almost meeting, is uppermost. The 
stigmatic surface is slightly protuberant, and 
is not viscid ; it fronts the basal surface of 
the labellum. The margin of the upper and 
dorsal surface of the stigma can be barely dis- 
tinguished between the edges of the labellum 
and through the notch in the rudimentary, 
shield-like anther (a') ; but in the drawing 
( s , Fig. A) this margin is brought outside the 
edges of the labellum by their depression ; the 
toe also of the labellum is a little bent down, 
so that the flower is represented as rather 
more open than it really is. The edges of the 
pollen-masses of the two lateral anthers (a) 
can be seen lying low down within the label- 
lum and projecting a little beyond the column. 
The grains of pollen are immersed in, and 
coated by, viscid fluid, which is so glutinous 
that it can be drawn out into threads. As 
the two anthers stand behind and above 
the lower convex surface (see Fig. B) of the 
stigma, it is impossible that the glutinous 
pollen can get on to this, the fertile surface, 
without mechanical aid. 
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An insect could reach the extremity of the 
label lum, or the toe of the slipper, through 
the longitudinal dorsal slit; hut according to 
all analogy the basal portion in front of the 
stigma would be the most attractive part. 
Now, as the flower is closed at the end, owing 
to the toe of the labellum being upturned, and 
as the dorsal surface of the stigma, together 
with the large shield-like rudimentary anther, 
almost close the basal part of the medial slit, 
two convenient passages alone are left for an 
insect to reach with its proboscis the lower 
part of the labellum ; namely, directly over 
and close outside the two lateral anthers. If 
an insect were thus to act, and it could hardly 
act in any other way, it would infallibly 
get its proboscis smeared with the glutinous 
pollen, as I found to occur with a bristle thus 
inserted. When the bristle smeared with 
pollen was pushed further into the flower, 
especially if pushed in by the little notch 
outside the anther, some of the glutinous 
pollen was generally left on the slightly 
convex stigmatic surface. The proboscis of 
an insect would effect this latter operation 
better than a bristle, owing to its flexibility 
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and power of movement. Thus an insect 
would place either the flower’s own pollen 
on to the stigma, or, flying away, would 
carry the pollen to another flower. Which 
of these two contingencies commonly occurs, 
will depend on whether the insect first inserts 
its proboscis directly over the anther, or out- 
side by the little notch. 

We thus see how important, or rather how 
necessary for the fertilisation of the plant, 
is the curious slipper-like shape of the label- 
lum, in leading insects to insert their pro- 
bosces by the lateral passages close to the 
anthers. The upper, shield-like, rudimentary 
anther is equally, and in the same manner, 
necessary. 

The economy shown by nature in her re- 
sources is striking : in all Orchids seen by 
me, excepting Cypripedium, the stigma is 
more or less concave and is viscid, so as to 
secure the dry pollen, brought to it by means 
of the viscid matter secreted by the modified 
stigma, called the rostellum. In Cypripedium 
alone the pollen is glutinous, and takes on 
itself the function of viscidity, which in other 
Orchids belongs to both the true stigma and 
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the modified stigma or rostellum. The stigma 
itself, on the other hand, in Cypripedium en- 
tirely loses its viscidity, and at the same time 
becomes slightly convex, so as more effectually 
to rub off the glutinous pollen adhering to an 
insect’s proboscis. Thus the act of fertilisar 
tion is completed, and there is no superfluity 
in the means employed. 


SECRETION OF NECTAR. 

Many exotic Orchids secrete plenty of 
nectar in our hot-houses. I have found the 
horn-like nectaries of Aerides filled with 
fluid ; and Mr. Rodgers, of Sevenoaks, in- 
forms me that he has taken crystals of sugar 
of considerable size from the nectary of A. 
cornutum. In nearly all the flowers of 
Angraecum distichum sent me from Kew, 
insects had bitten holes through the nectaries, 
so as to get more readily at the nectar : if 
insects were invariably to follow this bad 
habit in the plant’s native African home, 
undoubtedly it would soon become extinct, 
for it would never produce a seed. The 
nectar-secreting organs present great diver- 
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sity in structure and position in the various 
genera; but apparently always form part of 
the base of the labellum. In Dendrobium 
chrysanthum the nectary consists of a shal- 
low saucer ; in Evelyna of two large united 
cellular balls; in Bolbophyllum cupreum of 
a medial furrow. In Cattleya the nectary 
penetrates the ovarium ; in Angraecum ses- 
quipedale it attains, as we have seen, the 
astonishing length of above eleven inches ; 
but I will not detail the several cases. The 
nectar - secreting apparatus of Coryanthes, 
however, is so remarkable, as described by 
M. Meniere,* that it must not be quite passed 
over : two little horns near the straplike 
junction of the labellum with the base of 
the column, secrete so much limpid nectar, 
with a slightly sweet taste, that it slowly 
drops down. M. Meniere estimates the total 
quantity secreted by a single flower at about 
an English ounce. But the remarkable point 
is that the deeply-hollowed end of the label- 
lum hangs some way down, exactly beneath 
the two little horns, and catches the drops as 

* * Bulletin de la Soc. Bot. de France,’ tom. ii. 1855, 
p. 351. 
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they fall, just like a bucket suspended some 
way beneath a dripping spring of water. 

Although the secretion of nectar is of the 
highest importance to Orchids by attracting 
insects, which are indispensable to their fer- 
tilisation, yet it would seem that the secre- 
tion acts also, at least in some cases, as an 
excretion. One may suspect this to be the 
case with the Coryanthes from the immense 
quantity secreted; but the bracteae of some 
Orchids have been observed * to secrete 
nectar; and as these lie outside the flower, 
the secretion cannot serve any useful purpose 
by attracting insects. Mr. Rodgers informs 
me that he has observed much nectar secreted 
at the base of the footstalks of the flowers in 
Vanilla. It is in perfect accordance with the 
scheme of nature, as worked out by natural 
selection, that matter excreted to free the sys- 
tem from superfluous or injurious substances 

* J. G. Kurr, ‘ Ueber die Bedeutung der Nektarien,’ 1833, 
8. 28, on the authority of Treviranus and Curt. Sprengel. The 
calyx of certain species of Iris also (idem, s. 25) secretes nectar. 
I have observed much nectar secreted by the stipules of Vida 
sativa and faba, which is eagerly collected by bees. Glands on 
the under side of the leaves of the common laurel also secrete 
nectar, which, though the drops are extremely minute, is sought 
for by various insects. 
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should be utilised for purposes of the highest 
importance. To give an example in strong 
contrast with flowers and honey, the larvae of 
certain beetles (Cassidae, &c.) use their own 
excrement to make an umbrella-like protection 
for their tender bodies. 

In Cypripedium the slipper-like labellum 
seems well adapted to hold and collect nectar ; 
but I have found no such collection in the 
four previously named species; nor does C. 
calceolus ever secrete nectar according to 
Kurr.* The labellum, however, in these four 
species is studded with hairs; and I have 
almost always noticed on their tips little 
drops of slightly viscid fluid, which if sweet 
would certainly suffice to attract insects ; this 
viscid fluid when dried forms a brittle crust, 
but I could not perceive in it any traces of 
crystallisation. 

It may be remembered that in the first 
chapter evidence was given proving that 
nectar is never found within the spur-like 
nectary of several species of Orchis, but that 
between its two membranes there is an 
abundant supply of fluid. In all the species 
* * Bedeutung der Nektarien,* 1833, s. 29. 


Digitized by Google 



280 


SECRETION OF NECTAR. 


Chap. VI. 


thus characterised the viscid matter of the 
disc of the pollinium sets hard in a minute 
or two, and it would be an advantage to the 
plant if an insect were delayed in getting the 
nectar by having to puncture the nectary at 
several points, so that time should be allowed 
for the setting of the viscid matter. On the 
other hand, in all the Ophreae which have 
nectar ready stored within the nectary the 
viscid matter does not rapidly set hard, and 
there would be no advantage in insects being 
delayed. 

In the case of cultivated exotic Orchids 
which have a nectary, without nectar, it is of 
course impossible to feel sure that it would be 
empty under more natural conditions. Nor 
have I made many comparative observations 
on the rate of setting of the viscid matter of 
the disc in exotic forms. Nevertheless it seems 
that certain Vandeae are in the same predica- 
ment as our British species of Orchis ; thus 
Calanthe masuca has a very long nectary, 
which in all the specimens examined was 
internally quite dry, and was inhabited by 
powdery Cocci ; but in the intercellular spaces 
between its two coats there was much fluid ; 
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in this species the viscid matter of the disc, 
after its surface had been disturbed, entirely 
lost its adhesiveness in two minutes. In an 
Oncidium the disc, similarly disturbed, became 
dry in one minute and a half ; in an Odon- 
toglossum in two minutes ; neither of these 
Orchids have free nectar. On the other hand, 
in Angraecum sesquipedale, which has free 
nectar stored within the lower end of its nec- 
tary, the disc of the pollinium, removed from 
the plant, and with its surface disturbed, was 
strongly adhesive after forty-eight hours. 

Sarcanthus teritifolius offers a more curious 
case. The disc quite lost its viscidity, after 
the removal of the pollinium from the rostel- 
lum, in less than three minutes. Hence it 
might have been expected that fluid would 
have occurred in the intercellular spaces of the 
nectary, but none within the nectary ; never- 
theless there was fluid in both places, so that 
we here see the two conditions of the nectar- 
secreting organs combined in the same flower. 
It might perhaps have been thought that 
insects would have rapidly sucked the free 
nectar and neglected that between the two 
coats. But I strongly suspect that insects are 
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delayed in sucking the free nectar, so as to 
allow the viscid matter to set hard, by totally 
different means. In this Orchid the labellum 
with its nectary is an extraordinary organ. I 
wished to have had a drawing of its structure ; 
but found that it was as hopeless as to give 
one of the wards of a complicated lock : even 
the skilful Bauer, with numerous figures and 
sections on a large scale, hardly makes the 
structure intelligible. So complicated is the 
passage that I failed in repeated attempts to 
pass a bristle from the outside of the flower 
into the nectar-receptacle; or in a reversed 
direction from the cut-off end of the nectar- 
receptacle to the outside. No doubt an insect 
with a voluntarily flexible proboscis could 
wind it through the passages, and thus get 
the nectar ; but in effecting this, some delay 
would be caused ; and time would be allowed 
for the curious square viscid disc to become 
securely cemented to the insect’s head or body. 

As in Epipactis the cup at the base of 
the labellum serves as a nectar-receptacle, I 
expected to find that the analogous cup in 
Stanhopea, Acropera, &c., would serve for the 
same purpose ; but I could never find a drop 
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of nectar in it. According, also, to M. Meni&re,* 
this is never the case in these genera, nor in 
G-ongora, Cirrhaea, and others. In Catasetum 
tridentatum, and in its female the Monachan- 
thus, we see that the upturned cup cannot pos- 
sibly serve as a nectar-receptacle. What then 
attracts insects to these flowers ? That they must 
be attracted is certain ; more especially in the 
case of Catasetum, in which the sexes stand 
on separate plants. In many genera of Yan- 
deae there is no trace of any nectar-secreting 
organ or receptacle ; but in all these cases, as 
far as I have seen, the labellum is either thick 
and fleshy or is furnished with excrescences. 
The labellum, for instance, of Oncidium and 
of Odontoglossum offers all sorts of singular 
protuberances. In Calanthe we have (Fig. 
XXIY.) a cluster of odd little spherical warts 
on the labellum, together with an extremely 
long nectary, which does not include nectar ; 
in Eulophia viridis the short nectary is in the 
same condition, and the labellum is covered 
with longitudinal and fimbriated ridges. In 
some also of the Ophreaa, which have no nec- 
tary, the labellum, as in the Fly Orphys, has two 

* ‘ Bulletin Bot. Soc. de France,’ tom. ii. 1855, p. 352. 
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shining protuberances at its base, placed be- 
neath the two pouches. Lindley has remarked 
that the use of these strange and diversified 
excrescences is quite unknown. 

From the position, relatively to the viscid 
disc of the pollinium, which these excrescences 
hold, and from the absence of nectar, it seems 
to me highly probable that they afford food, 
and thus attract either Hymenoptera or flower- 
feeding Coleoptera. I mention this belief 
because a close examination of the flowers of 
the Y andese, which in their native country 
have had their pollinia removed, would soon 
settle this point There is no more inherent 
improhablity in a flower being habitually 
fertilised by an insect coming to feed on the 
labellum, than in seeds being habitually dis- 
seminated by birds attracted by the sweet 
pulp in which they are embedded. But I am 
bound to state that Dr. Percy had the thick 
and furrowed labellum of a Warrea analysed 
for me, by fermentation over mercury, and it 
gave no evidence of containing more sacchar 
rine matter than the other petals. On the other 
hand, the thick labellum of Catasetum, and ' 
even the bases of the upper petals in Mormodes 
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ignea, had, as previously stated, a slightly 
sweet, rather pleasant, and nutritious taste. 

We have now done with exotic Orchids. 
To me the study has been most interesting of 
these wonderful and often beautiful produc- 
tions, so unlike common flowers, with all 
their many adaptations, with parts capable of 
movement, and other parts endowed with 
something so like, though no doubt really 
different from, sensibility. The flowers of 
Orchids, in their strange and endless diversity 
of shape, may be compared with the great 
vertebrate class of Fish, or still more appro- 
priately with tropical Homopterous insects, 
which seem to us in our ignorance as if 
modelled by the wildest caprice. 
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Homologies of Orchid-flowers — The great modification which 
they have undergone — Gradation of organs, of the rostellum, 
of the pollen-masses — Formation of the caudicle — Genea- 
logical affinities — Mechanism of the movement of the pol- 
linia — Uses of the petals — Production of seed — Importance 
of trifling details of structure — Cause of the vast diversity of 
structure for the same general purpose — Cause of the perfec- 
tion of the contrivances in Orchids — Summary on insect- 
agency — Nature abhors perpetual self-fertilisation. 

The theoretical structure of few flowers has 
been so largely discussed as that of Orchids ; 
nor is this surprising, seeing how unlike 
they are to common flowers. No group of 
organic beings can be well understood until 
their homologies are made out ; that is, until 
the general pattern, or, as it is often called, 
the ideal type, of the several members of 
the group is intelligible. No one member 
may now exist exhibiting the full pattern; 
but this does not make the subject less impor- 
tant to the naturalist, — probably makes it 
more important for the full understanding of 
the group. 
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The homologies of any being, or group of 
beings, can be most surely made out by tracing 
their embryological development when that is 
possible ; or by the discovery of organs in a 
rudimentary condition ; or by tracing, through 
a long series of beings, a close gradation from 
one part to another, until the two parts, or 
organs, employed for widely different func- 
tions, and most unlike each other, can be 
joined by a succession of short links. No 
instance is ' known of a close gradation be- 
tween two organs, unless they be homologic- 
ally one and the same organ. 

The importance of the science of Homology 
rests on its giving us the key-note of the 
possible amount of difference in plan within 
any group ; it allows us to class under proper 
heads the most diversified organs ; it shows 
us gradations which would otherwise have 
been overlooked, and thus aids us in our 
classification ; it explains many monstrosi- 
ties; it leads to the detection of obscure and 
hidden parts, or mere vestiges of parts, and 
shows us the meaning of rudiments. Besides 
these practical uses, to the naturalist who 
believes in the gradual modification of organic 
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beings, the science of Homology clears away 
the mist from such terms as the scheme of 
nature, ideal types, archetypal patterns or 
ideas, &c. ; for these terms come to express 
real facts. The naturalist, thus guided, sees 
that all homologous parts or organs, how- 
ever much diversified, are modifications of 
one and the same ancestral organ ; in tracing 
existing gradations he gains a clue in tracing, 
as far as that is possible, the probable course 
of modification during a long line of genera- 
tions. He may • feel assured that, whether 
he follows embryological development, or 
searches for the merest rudiments, or traces 
gradations between the most different beings, 
he is pursuing the same object by different 
routes, and is tending towards the knowledge 
of the actual progenitor of the group, as it 
once grew and lived. Thus the subject of 
Homology gains largely in interest. 

Although this subject, under whatever 
aspect it be viewed, will always be most inte- 
resting to the student of nature, it is very 
doubtful whether the following details on the 
homological nature of the flowers of Orchids 
will be endured by the general reader. If, 
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indeed, he should care to see how much light, 
though far from perfect, homology throws on 
a subject, this will, perhaps, be nearly as 
good an instance as could be given. He will 
see how curiously a flower may be moulded 
out of many separate organs, — how perfect 
the cohesion of primordially distinct parts 
may become, — how organs may be used for 
purposes widely different from their proper 
function, — how other organs may be entirely 
suppressed, or leave mere useless emblems of 
their former existence. Finally, he will see 
how enormous has been the total amount of 
change from the simple parental or typical 
structure which these flowers have undergone. 

Robert Brown first clearly discussed the 
homologies of Orchids,* and left, as might be 
expected, little to be done. Guided by the 
general structure of monocotyledonous plants, 
and by various considerations, he propounded 
the doctrine that the flower properly consists 
of three sepals, three petals, six anthers in two 
whorls or circles (of which only one anther 
belonging to the outer whorl is perfect in all 

* I believe his latest views are given in his celebrated paper, read 
Nov. 1-15, 1831, in the 4 Linnaean Transactions,’ vol. xvi. p. 685. 
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common forms), and of three pistils, with one 
of them modified into the rostellum. These 
fifteen organs are arranged as usual, alter- 
nately, three within three, in five whorls. 
Of the existence of three of the anthers in 
two whorls, R. Brown offers no sufficient 
evidence, but believes that they are combined 
with the labellum, whenever that organ pre- 
sents crests or ridges. In these views Brown 
is followed by the greatest living authority 
on Orchids, namely, Lindley. 

Brown traced the spiral vessels in the 
flower by making transverse sections,* and 
only occasionally, as far as it appears, by 
longitudinal sections. As spiral vessels are 
developed at a very early period of growth, 
which always gives much value to an organ 
in making out homologies ; and as they are 
apparently of high functional importance, 
though their function is not well known, it 

* ‘ Linn. Transact.’ vol. xvi. p. 696-701. Link in his ‘ Bemer- 
kungen iiber der Bau der Orchideen ’ (‘ Botanische Zeitung,’ 1849, 
s. 745) seems to have also trusted to transverse sections. Had 
he traced the vessels upwards I cannot believe that he would 
have disputed Brown’s view of the nature of the two anthers in 
Cypripedium. Brongniart in his admirable paper (‘ Annales des 
Sciences Nat.’ tom. xxiv. 1831) incidentally shows the course of 
some of the spiral vessels. 
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appeared to me, guided' also by the advice 
of Dr. Hooker, to be worth while to trace 
upwards all the spiral vessels from the six 
groups surrounding the ovarium. Of the six 
ovarian groups of vessels, I will call (though 
not correctly) that under the labellum the 
anterior group ; that under the upper sepal 
the posterior group ; and the two groups on 
both sides of the ovarium the antero-lateral 
and postero-lateral groups. 

The result of my dissections is given in 
the following diagram. The fifteen little 
circles represent so many groups of spiral 
vessels, in every case traced down to one of 
the six large ovarian groups. They alternate 
in five whorls, as represented ; but I have 
not attempted to give the actual distances at 
which they stand apart. In order to guide 
the eye, the three central groups running to 
the three pistils are connected by a triangle. 

Five groups of vessels run into the three 
sepals and two upper petals; three enter the 
labellum ; and seven run up the great central 
column. These vessels are arranged, as may 
be seen, in rays proceeding from the axis of 
the flower ; and all on the same ray invari- 
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ably run into the same ovarian group : thus 
the vessels supplying the upper sepal, the 

Fig. XXXII. 

Upper or posterior sepal. 



Labeilum. 

Section of the floweb of an Orchid. 
The little circles show the position of the spiral vessels 


S S. Stigmas ; Sr, stigma modified into the rostellum. 

Ai. Fertile anther of the outer whorl ; A2 A3, anthers of the same 
whorl combined with the lower petal, forming the labeilum. 
a\ a 2 . Rudimentary anthers of the inner whorl (fertile in Cypripe- 
dium), generally forming the clinandrum ; 03, third anther of 
the same whorl, when present, forming the front of the column. 

fertile anther (A 1), and the upper pistil or 
stigma (i. e. rostellum S r), all unite and form 
the posterior ovarian group. Again, the 
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vessels supplying one of the lower sepals, the 
comer of the labellum, and one of the two 
stigmas (S), unite and form the antero-lateral 
group ; and so with all the other vessels. 

Hence, if the existence of groups of spiral 
vessels can be trusted, and Dr. Hooker informs 
me that he has never known them to speak 
falsely, the flower of an Orchid certainly 
consists of fifteen organs, in a much modified 
and confluent condition. We see three stigmas, 
with the two lower ones generally confluent, 
and with the upper one modified into the 
rostellum. We see six stamens, arranged in 
two whorls, with one alone (A 1) generally 
fertile. In Cypripedium, however, two 
stamens of the inner whorl ( a 1 and a 2) are 
fertile, and in other Orchids these two are 
represented in various ways more plainly 
than the remaining stamens. The third stamen 
of the inner whorl (a 3), when its vessels 
can be traced, forms the front of the column : 
Brown thought that it often formed a medial 
excrescence, or ridge, cohering to the labellum ; 
or, in the case of Glossodia,* a filamentous 

* See Brown’s observations under Apostasia in Wallich’s 
‘ Plantse Asiatic® rariores,’ 1830, p. 74. 
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organ, freely projecting in front of the 
labellum. The former conclusion does not 
agree with my dissections ; about Glossodia I 
know nothing. The two infertile stamens of 
the outer whorl (A 2, A 3) were believed by 
Brown to be sometimes represented by lateral 
excrescences on the labellum; I find these 
vessels invariably present in the labellum of 
every Orchid examined, — even when the label- 
lum is very narrow, or quite simple, as in 
Malaxis, Herminium, and Habenaria. 

We thus see that an Orchid-flower consists 
of five simple parts, namely, three sepals and 
two petals ; and of two compounded parts, 
namely, the column and labellum. The 
column is formed of three pistils, and gene- 
rally of four stamens, all completely conflu- 
ent. The labellum is formed of one petal and 
two petaloid stamens of the outer whorl, like- 
wise completely confluent. I may remark, as 
making this fact more probable, that in the 
allied Marantaceae the stamens, even the fer- 
tile stamens, are often petaloid, and partially 
cohere. This view of the nature of the label- 
lum explains its large size, its frequently 
tripartite form, and especially its manner of 
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coherence to the column, unlike that of the 
other petals.* As rudimentary organs vary 
much, we can thus also probably understand 
the variability, which Dr. Hooker informs 
me is characteristic of the excrescences on 
the labellum. In some Orchids which have a 
spur-like nectary, the two sides are apparently 
formed by the two modified stamens ; thus 
in Gymnadenia conopsea (but not in Orchis 
pyramidalis), the vessels, proceeding from the 
antero-lateral ovarian group, run down the 
sides of the nectary ; those from the anterior 
group run down the exact middle of the 
nectary, then returning up the opposite side 
form the mid-rib of the labellum. The exten- 
sion of these lateral elements of the nectary 
apparently explains the tendency, as in Ca- 
lanthe, Orchis morio, &c., to the bifurcation 
of its extremity. 

The number, position, and course of the 
spiral vessels exhibited in the diagram (Fig. 
XXXII.), were observed in some Yandese 
and Epidendrese.f In the Malaxeae all were 

* Link remarks on the manner of coherence of the labellum to 
the column in his ‘ Bemerkungen , in ‘Bot. Zeitung,’ 1849, s. 745. 

t It may be advisable to give a few details on the flowers which 
I dissected ; but I looked to special points, such as the course 
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observed excepting a 3, which is the most 
difficult of all to trace, and which apparently 

of the vessels in the labellum, in many cases not worth here 
giving. In the Vande® I traced all the vessels in Catasetum 
tridentatum and mccatum ; the great group of vessels going to the 
rostellum separate (as likewise in Monnodes) from the posterior 
ovarian group, beneath the bifurcation supplying the upper sepal 
and fertile anther ; the anterior ovarian group runs a little way 
along the labellum before bifurcating, and sending a group (as) up 
the front of the column ; the vessels proceeding from the postero- 
lateral group run up the back of the column, on each side of 
those running to the fertile anther, and do not go to the edges of 
the clinandrum. In Acropera luteola the base of the column, 
where the labellum is attached, is much produced, and the vessels 
of the whole anterior ovarian group are similarly produced ; those 
(a 8 ) going up the front of the column are abruptly reflected 
back ; the vessels at the point of reflexion are curiously hardened, 
flattened, and produced into odd crests and points. In an Oncidium 
I traced the vessels Sr to the viscid gland of the pollinium. In the 
Epidendrese I traced all the vessels in aCattleya ; and all in Evelyna 
carivata except a„ which I did not search for. In the Malaxeae 
I traced all in Liparis pendula except a,, which I do not believe 
is present. In Malaxis paludosa I traced nearly all the vessels. 
In Cypripedium barbatum and pwrpuratwm I traced all except a„ 
which I am nearly sure does not exist. In the Neotteae I traced 
in Cephalanthera grandiflora all the vessels, excepting that to the 
aborted rostellum and those to the two auricles a x and a fi , which 
were certainly absent. In Epipactis I traced all excepting a l9 a*, 
and a 3 , which are certainly absent. In Spiranthes autumnalis 
the vessel Sr runs to the bottom of the fork of the rostellum : 
there are no vessels to the membranes of the clinandrum in this 
Orchid nor in Qoodyera . In none of the Ophrese do the vessels a,, 
a 8 , and a 8 occur. In Orchis pyramidalis I traced all the others, 
including two to the two separate stigmas : in this species the 
contrast between the vessels of the labellum and of the other 
sepals and petals is striking, as in the latter the vessels do not 
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is ofitenest absent. In the Cypripedese, again, 
all were traced except a 3,* which, I feel 
pretty sure, was here really absent : in this 
tribe the stamen (A 1) is represented by a 
conspicuous shield-like rudiment, and a 1 and 
a 2 are developed into two fertile anthers. In 
the Ophreae and Neotteae all were traced, with 

branch, whilst the labellum has three vessels, the lateral ones 
running of course into the antero-lateral ovarian group. In 
Gymnadenia conopsea I traced all the vessels ; but I am not sure 
whether the vessels supplying the sides of the upper sepal do not, 
as in the allied Habenaria, wander from their proper course and 
enter the postero-lateral ovarian group : the vessel Sr, going to 
the rostellum, enters the little folded crest of membrane, which 
projects between the bases of the anther-cells. Lastly, in Haben- 
aria cMorantha I traced all the vessels, excepting of course the 
three of the inner staminal whorl, and I looked carefully for a, : 
the vessel supplying the fertile anther runs up the connective 
membrane betweeft the two anther-cells, but does not bifurcate : 
the vessel to the rostellum runs up to the top of the shoulder or 
ledge beneath the connective membrane of the anther, but does 
not bifurcate and extend to the two widely-separated viscid 
discs. 

* From Irmisch’s (* Beitrage zur Biologic der Orchideen,’ 1853, 
s. 78 and' 42) description of the development of the flower-bud 
of Cypripedium, it would appear that there is a tendency to the 
formation of a free filament in front of the labellum, as in the 
case of Glossodia before mentioned ; and this will perhaps account 
for the absence of spiral vessels, proceeding from the anterior 
ovarian group, and coalescing with the column. In Uropedium, 
a genus which A. Brongniart (* Annal. des. Sc. Nat.,’ 3rd series, 
Bot. tom. xiii. p. 114) considers closely allied to, and even perhaps 
a monstrosity of, Cypripedium, a third fertile anther occupies this 
same exact position. 

o 3 
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the important exception of the vessels belong- 
ing to the three stamens (a 1, a 2, and a 3) 
of the inner whorl. In Cephalanthera grandi- 
flora, however, I clearly saw a 3 proceeding 
* form the anterior ovarian group, and running 
up the front of the column ; this anomalous 
member of the Neotteae has no rostellum, and 
the vessel marked S r in the diagram was 
entirely absent, though seen in every other 
Orchid. 

Although in no true Orchid, excepting Cy- 
pripedium, the two anthers ( a 1 and a 2) of 
the inner whorl are fully developed, their 
rudiments are generally present and are often 
utilised; for they generally form the mem- 
branous sides of the clinandrum, or cup on 
the summit of the column, which includes 
and protects the pollen - masses. These 
rudiments thus aid their fertile brother- 
anther. In the young flower-bud of Malaxis 
paludosa, the close resemblance between 
the membranes of the clinandrum and the 
fertile anther, in shape, texture, and in the 
height to which the spiral vessels extend, is 
most striking : it is impossible to doubt that 
in these two membranes we see two rudimen- 
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tary anthers. In Evelyna, one of the Epiden- 
drese, the clinandrum was similarly formed, 
as were the horns of the clinandrum in 
Masdevallia, which likewise serve to keep the 
labellum at the proper distance from the 
column. In Liparis pendula and some other 
forms, these two rudimentary anthers formed 
not only the clinandrum, but likewise wings, 
projecting on each side of the entrance to the 
stigmatic cavity, and serving as guides for the 
insertion of the pollen-masses. In Acropera 
and Stanhopea, as far as I could make out, 
the membranous borders of the column, down 
to its base, were also thus formed ; but in 
other cases, as in Cattleya, the wing-like 
borders of the column seemed to be simple 
developments of the two pistils. In this latter 
genus, as well as in Catasetum, these same two 
rudimentary stamens, judging from the posi- 
tion of the vessels, served chiefly to strengthen 
the back of the column ; and the strengthening 
of the front of the column is the sole function 
of the third stamen •' a 3) of the inner whorl, in 
those cases in which I observed it. This third 
stamen rims up the middle of the column to 
the lower edge, or lip, of the stigmatic cavity. 
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I have said that in the Ophreae and Neot- 
teae the spiral vessels, marked a 1, a 2, a 3 in 
the diagram, are entirely absent, and I looked 
carefully for them ; but in nearly all the 
members of these two tribes, two small papillae, 
or auricles as they have been often called, 
stand in exactly the position which the two 
first of these three anthers would have oc- 
cupied, had they been developed. Not only 
do they stand in this position, but the column 
in some cases, as in Cephalanthera, has on 
each side a prominent ridge, running from 
them to the bases or mid-ribs of the two upper 
petals ; that is, in the proper position of the 
filaments of these two stamens. It is, again, 
impossible to doubt that the membranes of 
the clinandrum in Malaxis are formed by 
these two anthers in a rudimentary and 
modified condition. Now, from the perfect 
clinandrum of Malaxis, through that of Spi- 
ranthes, G-oodyera, Epipactis latifolia, and 
E. palustris (see Fig. XIY., p. 103, and XIII., 
p. 94), to the minute and slightly flattened 
auricles in the genus Orchis, a perfect grada- 
tion can be traced. Hence I conclude that 
these auricles are doubly rudimentary; that 
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is, that they are rudiments of the membran- 
ous sides of the clinandrum, these membranes 
themselves being rudiments of the two anthers 
so often referred to. The absence of spiral 
vessels running to the auricles by no means 
seems sufficient to overthrow these several 
arguments on their much-disputed nature ; 
that such vessels may quite disappear, we 
have proof in Cephalanthera grandiflora, in 
which the rostellum and its vessels are com- 
pletely aborted. 

Finally, then, with respect to the six 
stamens or anthers which ought to be repre- 
sented in every Orchid : the three belonging 
to the outer whorl are always present, with 
the upper one generally fertile, and the two, 
lower ones invariably petaloid and forming 
part of the labellum ; the three stamens of 
the inner whorl are less plainly developed, 
especially the lower , one, a 3, which, when it 
can be detected, serves only to strengthen the 
column, and, in some rare cases, according to 
Brown, forms a separate projection, or fila- 
ment; the upper two anthers of this inner 
whorl are fertile in Cypripedium, and in other 
cases are generally represented either by mem- 
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branous expansions, or by minute auricles 
without spiral vessels. These auricles, how- 
ever, are sometimes quite absent, as in some 
species of Ophrys. 

On this view of the homologies of Orchid- 
flowers, we can understand the existence of 
the conspicuous central column, — the large 
size, generally tripartite form, and peculiar 
manner of attachment of the labellum, — the 
origin of the clinandrum, — the relative posi- 
tion of the single fertile anther in most 
Orchids, and of the two fertile anthers in 
Cypripedium, — the position of the rostellum, 
as well as of all the other organs, — and, 
lastly, the frequent occurrence of a bilobed 
stigma, and the occasional occurrence of two 
distinct stigmas. 

I have encountered only one case of diffi- 
culty on the foregoing views, namely in Ha- 
benaria, and in the allied Bonatea. These 
flowers have undergone such an extraordinary 
amount of distortion, owing to the wide sepa- 
ration of their anther-cells and of the two 
viscid discs of the rostellum, that any anomaly 
in them is the less surprising. The anomaly 
relates only to the vessels supplying the sides 


Digitized by Google 



Chap. YU. 


HOMOLOGIES OF OECHIDS. 


303 


of the upper sepal and of the two upper 
petals ; the vessels running into their mid-ribs 
and into all the other more important organs 
pursue the same identical course as in all the 
other Ophreae. The vessels on the sides of the 
upper sepal, instead of uniting with the mid- 
rib, and entering the posterior ovarian group, 
diverge and enter the postero-lateral groups : 
again, the vessels on the anterior side of the 
upper petals, instead of uniting with the mid- 
rib and entering the postero-lateral ovarian 
groups, diverge, or wander from their proper 
course, and enter the antero-lateral groups. 

This anomaly is so far of importance, as it 
throws some doubt on the view which I have 
taken of the labellum being always an organ 
compounded of one petal and two petaloid 
stamens ; for if any one were to assume that 
from some unknown cause the lateral vessels 
of the lower petal in an early progenitor of 
the Orchidean order had wandered from their 
proper course into the antero-lateral ovarian 
groups, and that this structure had been inhe- 
rited by all existing Orchids, even by those 
with the smallest and simplest labellums, I 
could answer only as follows ; but the answer 
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is, I think, satisfactory. From the analogy 
of other monocotyledonous plants, we might 
expect the hidden presence of fifteen organs in 
the flowers of Orchids, arranged alternately 
in five whorls ; and in Orchid-flowers we do 
find fifteen groups of vessels exactly thus 
arranged. Hence there is a strong proba- 
bility that the vessels, A 2 and A 3, which 
enter the sides of the labellum, not in one 
or two cases, but in all the Orchids seen by 
me, and which occupy the precise position 
which they would have occupied had they 
supplied two normal stamens, do really repre- 
sent modified and petaloid stamens, and are 
not lateral vessels of the lower petal which 
have wandered from their proper course. In 
Habenaria and Bonatea,* on the other hand, 

* In Bonatea speciosa, of which I have examined only dry 
specimens sent me by Dr. Hooker, the vessels from the sides 
of the upper sepal enter the postero-lateral ovarian group, 
exactly as in Habenaria. The two upper petals are divided down 
to their bases, and the vessels supplying the anterior segment 
and those supplying the anterior portion of the posterior seg- 
ment unite and then run, as in Habenaria, into the antero-lateral 
(and therefore wrong) groups. The anterior segments of the two 
upper petals cohere with the labellum, making it, in a most 
unusual manner, five-segmented. The two wonderfully pro- 
tuberant stigmas also cohere to the upper surface of the labellum ; 
and the lower sepals apparently also cohere to its under side. 
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the vessels from the sides of the upper sepal 
and of the two upper petals, which enter the 
wrong ovarian groups, cannot possibly repre- 
sent any now lost and once distinct organs. 

We have now finished with the general 
homologies of the flowers of Orchids. It is 
interesting to look at one of the magnificent 
exotic species, or, indeed, at one of our 
humblest forms, and observe how profoundly 
it has been modified, as compared with all ordi- 
nary flowers, — with its usually great labellum, 
formed of one petal and two petaloid stamens, 
— with its singular pollen-masses, presently 
to be referred to, — with its column formed 
of seven cohering organs, of which three 
alone perform their proper function, namely, 
one anther and two generally confluent 
stigmas, — with the third stigma incapable of 
fertilisation and modified into the wonderful 
rostellum, — with three of the anthers no 
longer capable of producing pollen, but serv- 

Consequently a section of the base of the labellum divides one 
lower petal, two petaloid anthers, portions of the two 'upper 
petals, and apparently of the two lower sepals and the two 
stigmas : altogether the section passes through the whole of or 
through portions of no less than seven or nine organs. The base 
of the labellum is here as complex an organ as the column of 
other Orchids. 
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ing either to protect the pollen of the fertile 
anther, or to strengthen the column, or exist- 
ing as mere rudiments, or entirely suppressed. 
What an amount of modification, change of 
function, cohesion, and abortion do we here 
see! Yet hidden in that column, with its 
surrounding petals and sepals, we know that 
there are fifteen groups of vessels, arranged 
three within three, in alternating order, which 
probably have been preserved to the present 
time from having been developed in each 
flower at a very early period of growth, before 
the shape or existence of this or that part 
signified to the well-being of the plant. 

Can we, in truth, feel satisfied by saying 
that each Orchid was created, exactly as we 
now see it, on a certain “ ideal type ; ” that 
the Omnipotent Creator, having fixed on one 
plan for the whole Order, did not please to 
depart from this plan ; that He, therefore, 
made the same organ to perform diverse func- 
tions — often of trifling importance compared 
with their proper function — converted other 
organs into mere purposeless rudiments, and 
arranged all as if they had to stand separate, 
and then made them cohere ? Is it not a more 
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simple and intelligible view that all Orchids 
owe what they have in common to descent 
from some monocotyledonous plant, which, 
like so many other plants of the same division, 
possessed fifteen organs, arranged alternately 
three within three in five whorls; and that 
the now wonderfully changed structure of 
the flower is due to a long course of slow 
modification, — each modification having been 
preserved which was useful to each plant, 
during the incessant changes to which the 
organic and the inorganic world has been 
exposed ? 

On the gradation of Organs . — The rostellum, 
the pollinia, the labellum, and, in a lesser 
degree, the column, are the most remarkable 
points in the structure of Orchids. Of the 
two latter parts enough has been already said. 
No organ like the rostellum exists in any 
other flower. If the homologies of Orchids 
had not been pretty well known, those who 
believe in the separate creation of each being 
might have advanced this as a case of a 
perfectly new organ specially created, and 
which could not have been developed by suc- 
cessive slow modifications of any pre-existing 
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part. But, as Robert Brown long ago re- 
marked, it is not a new organ. It is im- 
possible to look at the two groups of spiral 
vessels (Fig. XXXII.) running from the mid- 
ribs of the two lower sepals to the two, 
sometimes quite distinct, lower stigmas, and 
then to look at the third group of vessels 
running from the mid-rib of the upper sepal 
to the rostellum, which occupies exactly the 
position of the third stigma, and doubt its 
homological nature. There is every reason to 
believe that the whole of this upper stigma, 
and not merely a part, has been converted 
into the rostellum ; for there are plenty of 
cases of two stigmas, but not one instance of 
three stigmatic surfaces being present in those 
Orchids which have a rostellum. On the 
other hand, in Cypripedium and Apostasia 
(the latter ranked by Brown in the Orchidean 
order), which are destitute of a rostellum, the 
stigmatic surface is trifid. 

As we know only those plants which are 
now living, it is impossible to follow all the 
gradations by which the upper stigma has 
been converted into the rostellum ; but let us 
see what are the facilities and indications of 
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such a change having been effected. The 
change of function has not been so great as 
it at first appears. The function of the 
rostellum is to secrete a quantity of viscid 
matter; it has lost that of fertility, but this 
loss is so common with plants that it is hardly 
worth notice. The stigmas of Orchids, as 
well as of most other plants, secrete viscid 
matter, the use of which in all cases is to 
retain the pollen when brought by any means 
to its surface. Now, if we look to one of the 
simplest rostellums, — for instance, to that of 
Cattleya or Epidendrum, — we find a thick 
layer of viscid matter, not distinctly separated 
from the viscid surface of the two confluent 
stigmas : its action is simply to smear and 
affix to the back of a retreating insect the 
pollen-masses, which are thus dragged out of 
the anther and transported to another flower, 
where they are retained by the almost equally 
viscid stigmatic surface. So that the office 
of the rostellum is still to secure the pollen- 
masses, but indirectly by means of their attach- 
ment to an insect’s body. 

The viscid matter of the rostellum and of 
the stigma appears to have nearly the same 
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character : that of the rostellum generally has 
the peculiar property of quickly drying or 
setting hard; that of the stigma, when re- 
moved from the plant, apparently dried more 
quickly than gum-water of about equal 
tenacity. This tendency to dry is the more 
remarkable, as Gartner* found that drops of 
the stigmatic secretion from Nicotiana did 
not dry in two months. The viscid matter of 
the rostellum in many Orchids when exposed 
to the air changes colour with remarkable 
quickness, and becomes brownish-purple ; and 
I have noticed a similar but slow change of 
colour in the viscid secretion of the stigmas of 
some Orchids, as of Cephalanthera grandiflora. 
When the viscid disc of an Orchis, as Bauer 
and Brown have also observed, is placed in 
water, minute particles are expelled with 
violence in a peculiar manner; and I have 
observed exactly the same fact in the layer of 
viscid matter covering the stigmatic utriculi 
in an unopened flower of Mormodes ignea. 

In order to compare the minute structure of 
the rostellum and stigma, I examined young 
flower-buds of Epidendrum cochleatum and 

* * Beitrage zur Kenntniss der Befruchtung,’ 1844, s. 236. 
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floribundum, which, when mature, have a 
simple rostellum. The posterior surface was 
the same in both organs : the rostellum at 
this early age consisted of a mass of nearly 
orbicular cells, containing spheres of brown 
matter, which resolve themselves into the 
viscid matter: the stigma was covered with 
a thinner layer of similar cells, and beneath 
them were the coherent spindle-formed utri- 
culi. The utrieuli are believed to be con- 
nected with the penetration of the pollen-tubes ; 
and their absence in the rostellum probably 
accounts for its infertility. As I do not find 
the exterior layer of nearly orbicular cells 
on the stigma in the bud-state (which appa- 
rently secrete the viscid matter), mentioned 
by more experienced observers, I cannot help 
feeling some doubt on the subject; though I 
have no other reason to doubt my accuracy. 
If the structure of the rostellum, in one of the 
simplest Orchids, and of the stigma, be as I 
have described them, their only difference is, 
that in the rostellum the layer of cells, which 
secretes the viscid matter, is thicker, and the 
utrieuli have disappeared. 

Hence, during a course of slow modifica- 
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tion, it is quite conceivable that the upper 
stigma, whilst still in some degree fertile or 
capable of penetration by the pollen-tubes, 
might secrete a superfluity of viscid matter ; 
and that insects smeared with this might re- 
move and transport the pollen-masses to the 
stigmas of other flowers. In this case an 
incipient rostellum would have been formed. 

The following details on the rostellum and 
* pollinia will have no interest to any one, unless 
he cares much about the structure of Orchids, 
or wishes to see how far very different states 
of the same organ can be graduated together 
within the limits of the same order. In the 
several Tribes, the rostellum presents a mar- 
vellous amount of diversity of structure ; but 
most of the differences can be connected 
without very wide breaks. One of the most 
striking differences is, that either the whole 
anterior surface to some depth or only the 
central portion becomes viscid, in the latter 
case the surface retaining, as in Orchis, a 
membranous condition. But these two states 
so graduate into each other, that it is scarcely 
possible to draw any line of separation : thus, * 
in Epipactis, the exterior surface undergoes a 
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vast change from its early cellular condition, 
and becomes converted into a highly elastic 
and tender membrane, which is in itself 
slightly viscid, and allows the underlying 
viscid matter readily to exude ; yet it acts 
as a membrane, with its under surface lined 
with much more viscid matter : in Habenaria 
chlorantha the exterior surface is highly 
viscid, but still closely resembles, under the 
microscope, the exterior membrane of Epi- 
pactis. Lastly, in some species of Oncidium, 
&c., the viscid exterior surface differs, as far 
as appearance under the microscope goes, 
from the underlying viscid layer only in 
colour ; but it must have some essential dif- 
ference ; for I find that, until this very thin 
exterior layer is disturbed, the underlying 
matter remains viscid ; whilst, after it has 
been disturbed, it rapidly sets hard. The 
gradation in the state of the surface of the 
rostellum is not surprising, for in all cases in 
the bud the surface is cellular ; so that an 
early condition has only to be more or less 
perfectly retained. 

The nature of the viscid matter differs 
remarkably in different Orchids : in Listera 
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it sets hard almost instantaneously, more 
quickly than plaster of Paris; in Malaxis 
and Angraecum it remains fluid and viscid for 
several days ; but these two states pass into 
each other by many gradations : in an Onci- 
dium I have observed the viscid matter to 
dry in a minute and a half; in some species 
of Orchis in two or three minutes ; in Epi- 
pactis in ten minutes ; in Gymnadenia in two 
hours ; and in Habenaria in over twenty-four 
hours. After the viscid matter of Listera has 
set hard, neither water nor weak spirits of 
wine has any effect on it; whereas that of 
Habenaria bifolia, after being kept in spirits, 
and after having been dried for several 
months, when moistened was as sticky as 
ever; the viscid matter in some species of 
Orchis, when remoistened, presented an inter- 
mediate condition. 

One of the most important differences in 
the state of the rostellum is, whether or not 
the pollinia are congenitally attached to it. I 
do not allude to those cases in which the upper 
surface of the rostellum becomes viscid, as in 
Malaxis and some Epidendrums, and adheres 
without mechanical aid to the pollen-masses ; 
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for these eases present no difficulty, and can 
be graduated together. But I refer to the 
so-called congenital attachment of the pollinia 
by their caudicles. It is not, however, strictly 
correct to speak of congenital attachment, for 
the pollinia at an early period are invariably 
free, and become attached either earlier or 
later in different Orchids. No actual grada- 
tion is at present known in the process of 
attachment; but it can be shown to depend 
on very simple conditions and modifications. 
In the Epidendrege the pollinia consist of a 
ball of waxy , pollen, with a long caudicle 
(formed of elastic threads with adherent pollen- 
grains), which never becomes spontaneously 
attached to the rostellum. Cymbidium gigan- 
teum, on the other hand, has a congenitally 
attached caudicle, but its structure is identi- 
cally the same, with this sole difference, that 
the elastic threads near its base adhere to, 
instead of simply lying on, the upper lip of 
the rostellum. 

In an allied form, the Oncidium unguicu- 
latum, I examined the development of the 
caudicles. At an early period the pollen- 
masses are enclosed in membranous cases ; 
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which soon rupture at one point. At this 
early period, within the cleft of each pollen- 
mass, a layer of cellular matter may be 
detected, with the cells of rather large size, 
including remarkably opaque matter. The 
contained matter may be traced undergoing 
all the stages of development into the translu- 
cent substance forming the threads of the 
caudicles. As this change progresses, the 
cells themselves disappear. The threads at 
one end finally adhere to the waxy pollen, 
and at the other end, whilst still in a semi- 
developed state, they protrude through the 
small opening of the membranous case, and 
adhere to the rostellum, against which the 
anther is pressed. So that the adhesion of 
the caudicle to the back of the rostellum seems 
to depend solely on the early rupturing of 
the anther-case, and on a slight protrusion 
of the caudicles, before they have become 
fully developed and hardened. 

In all Orchids a portion of the rostellum is, 
in fact, removed by insects when the pollinia 
are removed ; for the viscid matter, though 
conveniently spoken of as a secretion, is a 
part of the rostellum in a modified condition. 
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But in those Orchids, which have their cau- 
dicles at an early period attached to the ros- 
tellum, a membranous or solid portion of its 
exterior surface in an unmodified condition 
is likewise removed.. In the Yandese this 
portion is sometimes of considerable size 
(forming the disc and pedicel of the polli- 
nium), and gives to their pollinia their most 
remarkable character ; hut the differences in 
the shape and size of the removed portions 
of the rostellum can be finely graduated to- 
gether, even within the Yandeae ; and still 
more closely by commencing with the minute 
oval atom of membrane to which the caudicle 
of Orchis adheres, passing thence to that of 
Habenaria bifolia, to that of H. chlorantha 
with its drum-like pedicel, and thence through 
many forms to the great disc and pedicel of 
Catasetum. 

In all the cases in which a portion of the 
exterior surface of the rostellum is removed 
attached to the caudicles, definite and often 
complicated lines of separation are formed, or 
are at least prepared by being weak, in order 
to allow of the easy separation of the remove- 
able portions. But the formation of the lines 
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of weakness does not differ much from certain 
definite portions of the exterior surface of the 
rostellum assuming a condition intermediate 
between that of unaltered membrane and of 
viscid matter, which has been already alluded 
to. The actual separation of the lines depends 
in many, perhaps in all, cases on the excite- 
ment of a touch ; and how this is effected is 
at present inexplicable. But sensitiveness to 
touch in the stigma (and the rostellum, as we 
know, is a modified stigma), and indeed in all 
the organs of vegetation, is not a very rare 
attribute of many plants. 

In Listera and Neottea, when the rostellum 
is touched, even by a human hair, two points 
rupture, and the included viscid matter is in- 
stantaneously expelled. Here we have a case 
towards which as yet no gradation is known. 
But Dr. Hooker has shown that the structure 
of the rostellum is at first cellular (as in other 
Orchids), and that the viscid matter originally 
developed within these cells is contained, 
apparently in a state of tension, in the loculi, 
ready to be expelled as soon as the exterior 
surface ruptures. 

The last and conspicuous difference in the 
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state of the rostellum which I will mention 
is the existence, in many Ophrese, of two 
widely-separated viscid discs, sometimes in- 
cluded in two separate pouches. Here it at 
first appears as if there were two rostella ; 
but there is never more than one medial group 
of spiral vessels. In the Yandeae we can see 
how a single viscid disc and single pedicel 
might become divided into two ; for in some 
Stanhopeas the heart-shaped disc shows a 
trace of a tendency to division; and in 
Angrsecum we have two distinct discs and 
two pedicels, either standing close together or 
removed a little way apart. 

It might be thought that a similar gra- 
dation from a single rostellum into what 
appears like two distinct rostella was still 
more plainly shown in the Ophrese ; for we 
have the following series, — in Orchis pyra- 
midalis a single disc enclosed in a single 
pouch ; in . Aceras two discs touching and 
affecting each other’s shapes, but not actually 
joined; in Orchis latifolia and maculata two 
quite distinct discs with the pouch still showing 
plain traces of division ; and, lastly, in Ophrys 
we have two perfectly distinct pouches, in- 
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eluding of course two perfectly distinct discs. 
But this series does not indicate the former 
steps by which a single rostellum has become 
divided into two distinct organs ; but shows, 
on the contrary, how the rostellum, after hav- 
ing been anciently divided into two organs, 
has now in several cases been reunited into a 
single organ. 

This conclusion is founded on the nature of 
the little medial crest (sometimes called the 
rostellate process) between the bases of the 
anther-cells (see Fig. I., B and D, p. 18 ). 
In both divisions of the Ophrese (those with 
naked discs and those with discs enclosed in 
a pouch), whenever the two discs come into 
close juxtaposition, this medial crest or process 
appears.* On the other hand, when the two 
discs stand widely separate, the summit of the 
rostellum between them is smooth, or nearly 
smooth. In the Frog Orchis (Peristylus viri- 
dis) the overarching summit is bent like the 

* Professor Babington (‘ Manual of British Botany,’ 3rd edit.) 
uses the existence of this “ rostellate process ” as a character to 
separate Orchis, Gymnadenia, and Aceras from the other genera 
of Ophrese. The group of spiral vessels, properly belonging to 
the rostellum, runs up, and even into, the base of this crest or 
process. 
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roof of a house ; and here we see the first 
stage of the formation of the folded crest. 
In Herminium, however, which has two 
separate and large discs, a crest, or solid 
ridge, is rather more plainly developed than 
might have been expected. In Gymnadenia 
conopsea, Orchis maculata, and others, the 
crest consists of a hood of thin membrane ; in 
0. mascula the two sides of the hood have 
partly adhered; and in 0. pyramidalis and 
in Aceras it has been converted into a solid 
ridge. These facts are intelligible only on 
the view, that, whilst the two discs were 
gradually, during a long line of generations, 
brought together, the intermediate portion or 
summit of the rostellum became more and 
more arched, until a folded crest, and finally 
a solid ridge, was formed. 

Whether we compare together the state of 
the rostellum in the various Orchid-tribes, or 
compare the rostellum with the pistil and 
stigma of ordinary flowers, the differences 
are wonderfully great. A simple pistil of a 
common plant consists of a cylinder sur- 
mounted hy a small viscid surface. Now, see 
what a contrast the rostellum of Catasetum, 

p 3 
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when dissected from the other elements of 
the column, presents ; and as I traced all the 
vessels in this Orchid, the drawing may be 
trusted as approximately accurate. The whole 
organ has lost its normal function of fertility. 
Its shape is most singular, with its upper end 


Fig. XXXIII. 



Rostellum of Catasetum. 


an, antennae of rostel- 
lum. 

d, viscid disc. 


ped , pedicel of rostellum, to 
which the pollen- 
masses are attached. 


thickened, bent over and produced into two 
long tapering and sensitive antennae, hollow 
within like adder’s fangs. Behind and be- 
tween the bases of these antennae we see the 
large viscid disc, attached to the pedicel, which 
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differs in structure from the underlying 
portion of the rostellum, and is separated 
from it by a layer of hyaline tissue, that 
spontaneously dissolves. The ‘disc, attached 
to the surrounding parts by membrane which 
ruptures when excited by a touch, consists of 
strong upper tissue, with an underlying elastic 
cushion, coated with viscid matter ; and this 
again in most Orchids is overlaid by a film 
of a different nature. What an amount of 
specialisation of parts do we here behold ! 
Yet we have seen in the comparatively few 
Orchids described in this volume, so many 
and such plainly-marked gradations in the 
structure of this organ, and such plain facili- 
ties for the original conversion of the upper 
pistil into the rostellum, that it becomes far 
from incredible, if we had every Orchid which 
has ever existed throughout the ‘world, that 
every gap in the existing chain, and every 
gap in many lost chains, would be amply 
filled up by a series of easy transitions. 

We now come to the last great peculiarity 
in Orchids, namely, their pollen-masses. The 
anther opens early, and often deposits the 
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naked masses of pollen on the back of the 
rostellum. This action is prefigured in Canna, 
a member of the family nearest allied to 
Orchids, in which the pollen is deposited on 
the pistil, close beneath the stigma. In the 
state of the pollen there is great diversity : 
in the anomalous Cypripedium single grains 
are embedded in a glutinous fluid ; in all other 
Orchids (except the degraded Cephalanthera) 
each grain consists of generally four united 
granules.* These compound grains are tied 

* In several cases I have observed four tubes emitted from 
the four granules. In some semi -monstrous flowers of Malaxis 
paludosa, and of Aceras anthropophora, and in perfect flowers of 
Neottia nidus-avis, I have observed pollen-tubes emitted from 
the pollen-grains, whilst still within the anther and not in 
contact with the stigma. I have thought this worth mentioning, 
as R. Brown (in ‘ Linn. Transact.* vol. xvi. p. 729) states, ap- 
parently with some surprise, that the pollen-tubes were emitted 
from the pollen, whilst still within the anther, in a decaying 
flower of Asclepias. These cases show that the protruding tubes 
are, at least at first, formed at the expense of the contents of the 
pollen-grains. 

Having alluded to the monstrous flowers of the Aceras, I will 
add that I examined several, always the lowest on the spike ; in 
these the labellum was hardly developed, and was pressed close 
against the stigma. The rostellum was not developed, so that 
the pollinia had not viscid discs ; but the most curious feature 
was, that the two anther-cells had become, apparently in con- 
sequence of the position of the rudimentary labellum, widely 
separated, and were joined by a connective membrane, almost as 
broad as that of Habenaria chlorantha ! 
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together by elastic threads, or are cemented 
together into so-called waxy masses by some 
unknown substance. The waxy masses thus 
formed are numerous in the Ophreae ; and 
graduate in the Epidendreae and Yandeae from 
eight, to four, to two, and, by the cohesion of 
the two, into a single mass. In the Epi- 
dendrese we have both kinds of pollen within 
the same anther, namely, waxy masses, and 
caudicles consisting of elastic threads, with 
numerous compound grains adhering to them. 

I can throw no light on the nature of the 
cohesion of the pollen in these waxy masses ; 
when they are placed in water for three or 
four days, the compound grains readily fall 
apart ; but the granules forming each grain 
still firmly cohere ; so that the nature of the 
cohesion in the two cases is different. The 
elastic threads by which the packets of pollen 
are tied together in the Ophreae, and which 
run far up inside the waxy masses of the 
Yandeae, are also of a different nature ; for 
they are acted on by chloroform, and by long 
immersion in spirits of wine ; but these fluids 
have no particular action on the cohesion 
of the waxy masses. In several Epidendreae 
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and Y andese the exterior pollen-grains of 
these masses differ from the interior grains, 
in being larger, and in having yellower and 
much thicker walls. So that in the contents 
of a single anther-cell we see a surprising 
degree of differentiation of structure in the 
pollen, namely, granules cohering by fours, 
apparently due to their manner of early 
development, and the compound grains partly 
tied together by threads and partly cemented 
together, with the exterior grains different 
from the interior grains. 

In the Yandeae, the caudicle, composed of 
fine coherent threads, is developed from the 
semi-fluid contents of a layer of cellular mem- 
brane. As I find that chloroform has a pecu- 
liar and energetic action on the caudicles 
of all Orchids, and likewise on the glutinous 
matter enveloping the pollen-grains in Cy- 
pripedium, and which can easily be drawn 
out into threads, one may suspect that in this 
simpler Orchid we see the primordial condition 
of the elastic threads by which the pollen- 
grains in so many other more highly-developed 
Orchids are tied together.* 

* Auguste de Saint Hilaire states (‘ Le9ons de Botanique,’ &c., 
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The caudicle, when largely developed and 
destitute of pollen-grains, is the most striking 
peculiarity of the pollinia. In some Neottese, 
especially in G-oodyera, we see it in a nascent 
condition, projecting just beyond the pollen- 
mass, with the threads only partially confluent. 
By tracing in the Vandeae the gradation from 
the ordinary naked condition of the caudicle, 
through Lycaste in which it is almost naked, 
through Calanthe, to Cymbidium giganteum, 
in which it is covered with pollen-grains, it 
seems probable that its ordinary condition 
has been arrived at by the modification of a 

1841, p. 447) that the elastic threads exist in the early bud, 
after the pollen-grains have been partly formed, as a thick creamy 
fluid. He adds that his observations on Ophrys apifera have 
shown him that this fluid is secreted by the rostellum, and is 
slowly forced drop by drop into the anther. Had not so eminent 
an authority made this statement I should not have noticed 
it. It is certainly erroneous. In buds of Epipactis latifolia I 
opened the anther, whilst perfectly closed and free from the 
rostellum, and found the pollen-grains united by elastic threads. 
Cephalanthera grandiflora has no rostellum to secrete the thick 
fluid, yet the pollen-grains are thus united. In a monstrous 
specimen of Orchis pyramidalis the auricles, or rudimentary 
anthers on each side of the proper anther, had become partly 
developed, and they stood quite on one side of the rostellum and 
stigma ; yet I found in one of these auricles a distinct caudicle 
(which necessarily had no disc at its extremity), and this 
caudicle could not possibly have been secreted from the stigma. 
I could give additional evidence, but it would be superfluous. 
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pollinium like that of one of the Epidendreae ; 
namely, by the abortion of the pollen-grains 
which primordially adhered to separate elastic 
threads, and by the cohesion of these threads. 

In the Ophreae we have better evidence 
than that offered by mere gradation, that the 
long, rigid and naked caudicle has been thus 
partly formed. I had often observed a cloudy 
appearance in the middle of the translucent 
caudicle ; and on carefully opening that of 
Orchis pyramidalis, I found in several speci- 
mens in the centre, fully half-way down 
between the packets of pollen and the viscid 
disc, several pollen - grains (consisting, as 
usual, of four united granules), lying quite 
loose. These grains, from their embedded 
position, could never by any possibility have 
been left on the stigma of a flower, and were 
absolutely useless. Those who can persuade 
themselves that purposeless organs have been 
specially created, will think little of this fact. 
Those, on the contrary, who believe in the 
slow modification of organic beings, will feel 
no surprise that the process of change should 
not always have been perfectly efficient, — 
that, during and after the many inherited 


Digitized by 


Google 



Chap. VII. STRUCTURE OF THE POLLEN. 


329 


stages of the abortion of the lower pollen- 
grains and of the coherence of the elastic 
threads, there should still exist a tendency 
to the production of a few pollen-grains 
where they were formerly developed, and 
that these should consequently be left entan- 
gled within the now coherent threads of the 
caudicle. They will look at the little clouds 
formed by the loose pollen-grains within the 
caudicles of Orchis pyramidalis, as good 
evidence that the pollen-mass of its parent- 
form was originally like that of Epipactis or 
Goodyera, and that the grains slowly dis- 
appeared from the lower parts of the mass, 
leaving the elastic threads naked and ready to 
cohere into a true caudicle. 

As the caudicle, whether longer or shorter 
in the several species, plays an important 
part in the fertilisation of the flower, it appa- 
rently might have been formed from a nascent 
condition, as in Epipactis, by the continued pre- 
servation of varying increments in its length, 
each beneficial in relation to other changes in 
the structure of the flower. But we may con- 
clude from the facts given, that this has not been 
the sole means, — that the caudicle owes much 
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of its length to the abortion of the lower pollen- 
grains. That it has subsequently in some cases 
been largely increased in length by natural 
selection, is highly probable ; for in Bonatea 
speciosa the caudicle is actually more than 
thrice as long as the elongated mass of pollen- 
grains ; and it is improbable that so lengthy a 
mass of slightly cohering grains should have 
existed, as an insect could not have safely 
transported and applied to the stigma a pollen- 
mass of this shape and size. 

We have hitherto considered the gradations 
in the state of the same organ. To any one 
with much more knowledge than I possess, 
it would be an interesting subject to trace, 
in this great and closely-connected order, the 
gradations, as far as possible, between the 
several species and groups of species. To 
make a perfect gradation, all the extinct forms 
which have ever existed, along many lines of 
descent converging to the common progenitor 
of the order, would have to be called into life. 
It is due to their absence, and to the conse- 
quent wide gaps in the series, that we are 
enabled to divide the existing species into 
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definable groups, such as genera, families, and 
tribes. If there had been no extinction, there 
would still have been great fines, or branches, 
of special development, — the Vandeae, for 
instance, would still, as a great body, have 
been distinguishable from the great body of 
the Ophreae ; but ancient and intermediate 
forms, very different probably from their 
present descendants, would have rendered it 
utterly impossible to separate by distinct 
characters the one great body from the other. 

I will venture on only a few remarks. Cy- 
pripedium, in having three stigmas developed, 
and therefore in not having a rostellum, in 
having two fertile anthers with a large rudi- 
ment of a third, and in the state of its pollen, 
seems a remnant of the order whilst in a 
simpler condition. . Apostasia is a related 
genus, placed by Brown amongst Orchids, but 
by Lindley in a small distinct family. These 
broken groups do not indicate to us the 
structure of the common parent-form of all 
Orchids, but they probably serve to show the 
state of the order in ancient times, when none 
of the forms had become so widely differ- 
entiated from each other and from other 
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plants, as are the existing Orchids, especially 
the Yandeae and Ophreae; and when, conse- 
quently, the order made a nearer approach in 
all its characters, than at present, to such 
allied groups as the Marantaceae. 

With respect to other Orchids, we can see 
that an ancient form, like one of the Pleuro- 
thallidae, some of which have waxy pollen- 
masses with a minute caudicle, might give 
rise, by the entire abortion of the caudicle, 
to the Dendrobidae, and by an increase of 
the caudicle to the Epidendreae. Cymbidium 
shows us how simply a form like one of our 
present Epidendreae could be modified into 
one of the Yandeae. The Neotteae stand in 
nearly a similar relation to the Ophreae, which 
the Epidendreae do to the Yandeae. In certain 
genera of the Neotteae we have the pollen- 
grains cemented into packets, tied together 
by elastic threads, which project and form a 
nascent caudicle. But this caudicle does not 
protrude from the lower end of the polli- 
nium as in the Ophreae, nor does it always 
protrude from the extreme upper end in the 
Neotteae ; so that we can see that a transition 
in this respect would be far from impossible. 
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In Spiranthes, the back of the rostellum, lined 
with viscid matter, is alone removed ; the front 
part is membranous, and ruptures like the 
pouch-formed rostellum of the Ophreae. An 
ancient form, combining most of the cha- 
racters, but in a less developed state, of 
G-oodyera, Epipactis, and Spiranthes, would, 
by further slight modifications, give rise to 
the whole tribe of the Ophreae. 

Hardly any question in Natural History is 
more vague and difficult to decide than what 
forms within any large group ought to be 
considered as the highest ; * for all are excel- 
lently adapted to their conditions of life. If 
we look to traces of successive modification, 
with differentiation of parts and consequent 
complexity of structure, as the standard of 
comparison, the Ophreae and Yandeae will 
stand the highest. Are we to lay much stress 
on the size and beauty of the flower, and on 
the size of the whole plant ? if so, the Yandeae 


* The fullest and the most able discussion on this difficult 
subject is by Professor H. G. Bronn in his ‘ Entwickelungs- 
Gesetze der Organischen Welt,’ 1858. I have read the French 
translation published in 1861, Supplement, * Comptes Rendus,’ 
tom. ii. p. 520 et seq. This great work was crowned by the 
French Academy of Sciences. 
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are pre-eminent. They have, also, rather 
more complex pollinia, with the pollen-masses 
often reduced to two. The rostellum, on the 
other hand, in the Ophrese, has apparently 
been more modified from its primordial stig- 
matic nature than in the Vandese. In all the 
Ophreas the anthers of the inner whorl are 
almost entirely suppressed, — the auricles — 
mere rudiments of rudiments — being retained : 
these anthers have, therefore, undergone a 
greater amount of modification ; but can such 
suppression be considered as a sign of high- 
ness? I should doubt whether any member 
of the Orchidean order has been more pro- 
foundly modified in its whole structure than 
Bonatea speciosa, one of the Ophreae. So 
again, within this tribe, nothing can be more 
perfect than the contrivances in Orchis pyra- 
midalis for its fertilisation. Yet an ill-defined 
feeling tells me to rank the magnificent 
Yandeae as the highest. When we look 
within this tribe at the elaborate mechanism 
of Catasetum for the ejection and trans- 
portal of the pollinia, with the sensitive 
rostellum so wonderfully modified, with the 
sexes borne on distinct plants, we may 
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perhaps give to this genus the palm of 
victory. 

A few miscellaneous points, which could 
not elsewhere have been conveniently intro- 
duced, deserve to be noticed. First, for the 
mechanism by which the pollinia in so many 
Orchids undergo a movement of depression, 
when removed from their places of attach- 
ment and exposed for a few seconds to the 
air. This is always due to the contraction 
of a portion, sometimes, as in Orchis, to an 
exceedingly minute portion, of the exterior 
surface of the rostellum, which has retained a 
membranous condition. This membrane, as 
we have seen, is likewise sensitive to a touch. 
In one Maxillaria the middle of the pedicel, 
and in Habenaria the whole drum-like pedicel, 
contracts. The point of contraction in all 
other cases seen by me is either close to 
the surface of attachment of the caudicle to 
the disc, or at the point where the pedicel is 
united to the disc; but both the disc and 
pedicel are parts of the exterior surface of the 
rostellum. In these remarks I do not refer 
to the movements simply due to the elasticity 
of the pollinia in the Yandese. 
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The long strap-formed disc of Gymnadenia 
conopsea is well adapted to show the mechan- 
ism of the movement of depression. The 
whole pollinium, both in its upright and 
depressed (but not closely depressed) position, 
has been shown (p. 80 ) by Fig. X. The disc, 
highly magnified, in its uncontracted condi- 
tion, is seen from above in the upper figure 
here given, with the caudicle removed ; and in 
the lower figure we have a longitudinal sec- 
tion of the uncontracted 
disc, together with the 
base of the attached and 
upright caudicle. At the 
broad end of the disc there 
is a deep crescent-shaped 
depression, bordered by 
a slight ridge formed of 
elongated cells. The end of the caudicle is 
attached to the steep sides of this depression 
and ridge. Now, when the disc is exposed 
to the air for about thirty seconds, the ridge 
contracts and sinks flat down ; in sinking, 
it drags with it the caudicle. When placed 
again in water the ridge rises, and when re- 
exposed to the air it sinks, but each time with 



Disc of Gymnadenia conopsea. 
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somewhat enfeebled power. With each sink- 
ing and rising of the caudicle, the whole 
pollinium is depressed and elevated. 

That the power of movement lies exclu- 
sively in the surface of the rostellum is well 
shown by the saddle-shaped disc of Orchis 
pyramidalis ; for I removed under water the 
attached caudicles, as well as the layer of 
viscid matter from its under surface, and im- 
mediately that it was exposed to the air the 
proper contraction ensued. The disc is here 
formed of several layers of minute cells (and I 
believe this to be the case with the disc of the 
Gymnadenia), which are best seen in speci- 
mens kept in spirits of wine, for their contents 
are thus rendered more opaque. The cells in 
the flaps of the saddle are a little elongated. 
As long as the saddle is kept damp its upper 
surface is nearly flat, but when exposed to 
the air (see Fig. III. E, p. 22) the surface 
contracts immediately beneath the point of 
attachment of the truncated end of each 
caudicle, and becomes oblique ; and two 
valleys are likewise formed in front of the 
two caudicles. By this contraction the 
caudicles are thrown down, almost in the 
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same way as if trenches were dug in front 
of two upright poles, and the ground at the 
same time undermined beneath them. As far 
as I could perceive, an analogous contraction 
causes the depression of the pollinia in Orchis 
mascula. 

Some pollinia which had been gummed on 
card for several months, when placed in water, 
underwent the movement of depression ; and 
a fresh pollinium, when alternately damped and 
exposed to the air, can be made to rise and 
sink several times. Before I had ascertained 
these facts, which seem to show that the 
movement is hygrometric, I thought that it was 
a vital action, and tried vapour of chloroform 
and prussic acid, and immersion in laudanum ; 
but these reagents did not check the move- 
ment. Nevertheless, there are considerable 
difficulties in understanding how the move- 
ment can be simply hygrometric. The flaps 
of the saddle in Orchis pyramidalis (see 
• Fig. III. D, p. 22) curl completely inwards 
in nine seconds, which is surprisingly quick 
for the action of mere evaporation ; and it is 
the under surface which curls inwards and 
ought to dry so quickly; but this cannot 
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happen, as it is covered with a thick layer of 
viscid • matter : the edges, however, of the 
saddle might become slightly dry in the nine 
seconds. When the saddle-formed disc is 
placed in spirits of wine it contracts energetic- 
ally, and when placed in water opens again. 
This does not look as if the action was 
simply hydrometric. Whether the contraction 
is hygrometric, or is due to endosmose, or to 
some other unknown cause, the movements 
of depression in the pollinia thus produced are 
admirably regulated in each species, so that 
the pollen-masses, when transported by insects 
from flower to flower, should assume a posi- 
tion fitted to strike the stigmatic surface. 

These movements would be quite useless, 
unless the pollinia first became attached to the 
insect in a uniform position relatively to the 
flower, so as to become after the movement 
of depression invariably directed towards the 
stigma ; and this necessitates that insects 
should he led to visit all the flowers of the * 
same species in a uniform manner. Hence I 
must say a few words on the sepals and 
petals. Their primary function, no doubt, 
is to protect the organs of fructification in 

Q 2 
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the bud. Even after the flower has fully 
expanded, the upper sepal and two upper 
petals often continue the same office. We 
cannot doubt that this protection is of service, 
when we see in Stelis the sepals so neatly 
closing and reprotecting the flower after its 
expansion ; in Masdevallia the sepals soldered 
together, with two little windows alone left 
open ; and when we see, in the open and 
exposed flowers of the Bolbophyllum, that the 
mouth of the stigmatic chamber after a time 
closes. Analogous facts in Malaxis, Cepha- 
lanthera, &c., could be given. But the hood 
formed by the upper sepal and two upper 
petals, besides affording protection, evidently 
forms a guide, compelling insects to visit the 
flower in front. I do not believe that C. K. 
Sprengel’s view,* that the bright and con- 
spicuous colour of the flower serves to attract 
insects from a distance, is a fanciful notion; 

* I am aware that this author’s curious work, with its curious 
title of 4 Das Entdeckte Geheimniss der Natur,’ has often been 
spoken lightly of. No doubt he was an enthusiast, and probably 
carried some of his ideas to an extreme length. I feel sure, from 
my own observations, that his work contains a large body of 
truth. Many years ago Robert Brown, to whose judgment all 
botanists defer, spoke highly of it to me, and remarked that only 
those who knew little of the subject would laugh at this work. 
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though some Orchids have singularly incon- 
spicuous and greenish flowers, — perhaps in 
order to escape some danger. Many of these 
inconspicuous flowers are, however, strongly 
scented, which would equally well serve to 
attract insects. 

But the labellum is by far the most import- 
ant of the external envelopes of the flower. 
It secretes, and often collects in a receptacle, 
nectar ; or is fleshy, and -is furnished with 
excrescences, which probably are attractive 
to insects. Unless the flowers were by some 
means rendered attractive, they would be 
cursed with perpetual sterility. The label- 
lum always stands in front of the rostellum, 
and its outer portion often serves, as I have 
seen, as a landing-place for the necessary 
visitors : in Epipactis palustris this part is 
flexible and elastic, and apparently compels 
insects in retreating to brush against the 
rostellum : in Cypripedium this end is folded 
over like the end of a slipper, and compels 
insects to insert their probosces over and near 
the anthers. In the older flowers ofSpiranthes 
the labellum moves from the column, and 
leaves a wider passage for the safe introduc- 
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tion of the pollinia, when attached to the pro- 
boscis of a bee. In certain exotic Orchids 
the labellum suddenly moves and catches 
insects as if in a box. In Mormodes ignea 
it is perched on the summit of the column, 
and here insects alight and touch the sensitive 
hinge of the anther. The labellum is often 
deeply channelled, or has guiding ridges, or is 
pressed closely against the column, and in a 
multitude of cases it approaches closely enough 
to render the flower tubular. By these several 
means insects are forced to brush against the 
rostellum. We must not, however, suppose 
that every detail of structure in the labellum 
is of use : in some instances, as in Sarcanthus, 
part of its extraordinary shape seems due to 
its having been developed in the bud in close 
apposition to the curiously shaped rostellum. 

In Listera ovata the labellum stands far 
from the column, but its base is narrow, so 
that insects are led to stand exactly beneath 
the middle of the rostellum : in other cases, as 
in Stanhopfea, Phalsenopsis, &c., the labellum 
is furnished with upturned basal lobes, which 
manifestly act as lateral guides. In some 
cases, as in Malaxis, the two upper petals are 
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curled backwards so as to be out of the way ; 
in other cases, as in Acropera, Masdevallia, 
and some Bolbophyllums, these upper petals 
plainly serve as lateral guides, compelling 
insects to visit the flower, or to insert their 
probosces directly in front of the rostellum. 
In other cases, wings from the margins of 
the clinandrum, or from the sides of the 
column, serve as lateral guides both in the 
withdrawal of the pollinia, and in their sub- 
sequent insertion into the stigmatic cavity. 
So that there can be no doubt that the petals 
and sepals and rudimentary anthers do good 
service in several ways, besides in affording 
protection to the bud. 

The final end of the whole flower, with all 
its parts, is the production of seed ; and these 
are produced by Orchids in vast profusion. 
Not that this is anything to boast of in the 
order ; for the production of an almost infi- 
nite number of eggs, or seeds, is undoubtedly 
a sign of lowness of organisation. That a 
plant, not an annual, should escape destruction 
at some period of its life simply by the pro- 
duction of a vast number of seeds or seedlings, 
shows a poverty of contrivance, or a want of 
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some fitting protection against some danger. 
I was curious to estimate the number of seeds 
produced by Orchids ; so I took a ripe capsule 
of Cephalanthera grandiflora, and arranged 
the seeds as equably as I could in a narrow 
hillock, on a long ruled line ; and then counted 
the seeds in a length, accurately measured, 
of one-tenth of an inch. They were 83 in 
number, and this would give for the whole 
capsule 6020 seeds ; and for the four capsules 
borne by the plant 24,000 seeds. Estimating 
in the same manner the smaller seeds in 
Orchis maculata, I found the number nearly 
the same, viz. 6200 ; and, as I have often seen 
above 30 capsules on the same plant, the 
total amount will be 186,300, — a prodigious 
number for one small plant to bear. As this 
Orchid is perennial, and cannot in most places 
be increasing in number, one seed alone of this 
large number, once in every few years, pro- 
duces a mature plant. I examined many seeds 
of the Cephalanthera, and very few seemed 
bad. 

To give an idea what the above figures 
really mean, I will briefly show the possible 
rate of increase of O. maculata : an acre of 
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land would hold 174,240 plants, each having 
a space of six inches square, which is rather 
closer than they could flourish together; so 
that, allowing twelve thousand bad seeds, an 
acre would be thickly clothed by the progeny 
of a single plant. At the same rate of in- 
crease, the grandchildren would cover a space 
slightly exceeding the island of Anglesea ; and 
the great grandchildren of a single plant would 
nearly (in the proportion of 47 to 50) clothe 
with one uniform green carpet the entire 
surface of the land throughout the globe. 

What checks this unlimited multiplication 
cannot be told. The minute seeds within 
their light coats are well fitted for wide dis- 
semination ; and I have several times observed 
seedlings in my orchard, and in a newly- 
planted wood, which must have come from 
some little distance. Yet it is notorious that 
Orchids are sparingly distributed ; for in- 
stance, this district is highly favourable to the 
order, for within a mile of my house nine 
genera, including thirteen species, grow ; but 
of these one alone, Orchis morio, is suffi- 
ciently abundant to make a conspicuous 
feature in the vegetation ; as is 0. maculata 
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in a lesser degree in open woodlands. Most 
of the other species, though not deserving to 
be called rare, are sparingly distributed ; yet, 
if their seeds or seedlings were not largely and 
habitually destroyed, any one of them would, 
as we have just seen, immediately cover the 
whole land. 

I have now nearly finis hed this too lengthy 
volume. It has, I think, been shown that 
Orchids exhibit an almost endless diversity 
of beautiful adaptations. When this or that 
part has been spoken of as contrived for 
some special purpose, it must not be supposed 
that it was originally always formed for this 
sole purpose. The regular course of events 
seems to be, that a part which originally 
served for one purpose, by slow changes be- 
comes adapted for widely different purposes. 
To give an instance : in all the Ophrese, the 
long and nearly rigid caudicle manifestly 
serves for the application of the pollen-grains 
to the stigma, when the pollinium attached to 
an insect is transported from flower to flower ; 
and the anther opens widely that the pollinium 
may be easily withdrawn ; but in the Bee 
Ophrys, the caudicle, by a slight increase in 
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length, and decrease in thickness, and by the 
anther opening a little more widely, becomes 
specially adapted for the very different purpose 
of self-fertilisation, through the combined aid 
of the gravity of the pollen-mass and the 
vibration of the flower. Every gradation 
between these two states would be possible, 
— of which we have -seen partial proof in 0. 
arachnites. 

Again the elasticity of the pedicel of the 
pollinium in some Yandese is adapted to free 
the pollen-masses out of their anther-cases ; 
but by further slight modifications, the elas- 
ticity of the pedicel becomes specially adapted 
to shoot out the pollinia to a distance'. The 
great cavity in the labellum of many Yandese 
serves to attract insects, but in Mormodes 
ignea it is greatly reduced in size, and only 
serves to keep the labellum in its proper posi- 
tion on the summit of the column. From the 
analogy of many plants we may infer that a 
long spur-like nectary is primarily adapted to 
secrete and hold a store of nectar; but in 
many Orchids it has so far lost this function, 
as only to contaip fluid between its two coats. 
In those Orchids, in which the nectary con- 
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tains both free nectar and fluid in the inter- 
cellular spaces, we can see how a passage from 
one state to the other could have been effected, 
namely, by less and less nectar being secreted 
from the inner membrane, and more and more 
being retained within the intercellular spaces. 
Other analogous cases could be given. 

.Although an organ may not have been 
originally formed for some special purpose, if 
it now serves for this end we are justified in 
saying that it is specially contrived for it. 
On the same principle, if a man were to make 
a machine for some special purpose, but were 
to use old wheels, springs, and pulleys, only 
slightly altered, the whole machine, with all 
its parts, might be said to be specially con- 
trived for that purpose. Thus throughout 
nature almost every part of each living being 
has probably served, in a slightly modified 
condition, for diverse purposes, and has acted 
in the living machinery of many ancient and 
distinct specific forms. 

In my examination of Orchids, hardly any 
fact has so much struck me as the endless 
diversity of structure, — the prodigality of re- 
sources, — for gaining the very same end, 
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namely, the fertilisation of one flower by the 
pollen of another. The fact to a certain ex- 
tent is intelligible on the principle of natural 
selection. As all the parts of a flower are 
co-ordinated, if slight variations in any one 
part are preserved from being beneficial to the 
plant, then the other parts will generally have 
to be modified in some corresponding manner. 
But certain parts may not vary at all, or may 
not vary in the simplest corresponding manner, 
and those variations, whatever their nature 
may be, which will bring all the parts into more 
perfect harmony with each other, will be seized 
on and preserved by natural selection. 

To give a simple illustration : in many 
Orchids the ovarium (but sometimes the foot- 
stalk) becomes for a period twisted, causing 
the labellum to hang downwards, so that in- 
sects can easily visit the flower ; but from slow 
changes in the form and position of the petals, 
or from new sorts of insects visiting the flower, 
it might become advantageous to the plant 
that the labellum should resume its normal 
upward position, as is actually the case with 
Malaxis paludosa ; this change, it is obvious, 
might be simply effected by the continued 
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selection of varieties which had their ovarium 
a little less twisted ; but if the plant only 
afforded varieties with the ovarium more 
twisted, the same end could be attained by 
their selection until the flower had turned 
completely round on its axis : this seems to 
have occurred with the Malaxis, for the label- 
lum has acquired its present upward position, 
and the ovarium is twisted to excess. 

Again, we have seen that in most Vandeae 
there is a plain relation between the depth of 
the stigmatic chamber and the length of the 
pedicel, by which the pollen-masses are in- 
serted ; now if the chamber became slightly 
less deep from any change in the form of the 
column or any other unknown cause, the 
shortening of the pedicel would be the simplest 
corresponding change ; but if the pedicel did 
not happen to vary in length, any the slightest 
tendency to an upward curvature from elas- 
ticity as in Phalsenopsis, or to a backward 
hygrometric movement as in one of the Maxil- 
larias, would be preserved, and the tendency 
would be continually augmented by selection ; 
thus the pedicel, as far as its action is con- 
cerned, would be modified in the same manner 
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as if it had been shortened. Such processes 
carried on during many thousand generations 
jn various ways, with the several parts of the 
flower, would create an endless diversity of 
coadapted structures for the same general 
purpose. This view affords, I believe, the 
key which partly solves the problem of the 
vast diversity of structure adapted for closely 
analogous ends in many large groups of 
organic beings. 

The more I study nature, the more I be- 
come impressed with ever-increasing force 
with the conclusion, that the contrivances and 
beautiful adaptations slowly acquired through 
each part occasionally varying in a slight 
degree but in many ways, with the preserva- 
tion or natural selection of those variations 
which are beneficial to the organism under the 
complex and ever-varying conditions of life, 
transcend in an incomparable degree the con- 
trivances and adaptations which the most 
fertile imagination of the most imaginative 
man could suggest with unlimited time at his 
disposal. 

The use of each trifling detail of structure is 
far from a barren search to those who believe 
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in natural selection. When a naturalist casu- 
ally takes up an organic being, and does not 
study its whole life (imperfect though that 
study will ever be), he naturally doubts whe- 
ther each trifling point can be of any use, or 
indeed whether it be due to any general law. 
Some naturalists believe that numberless struc- 
tures have been created for the sake of mere 
variety and beauty, — much as a workman 
would make a set of different patterns. I, for 
one, have often and often doubted whether 
this or that detail of structure could be of any 
service; yet, if of no good, these structures 
could not have been modelled by the natural 
preservation of useful variations ; such details 
could only be vaguely accounted for by the 
direct action of the conditions of life, or the 
mysterious laws of correlation of growth. 

To give nearly all the instances of trifling 
details of structure in the flowers of Orchids, 
which are certainly of high importance, would 
be to recapitulate a great portion of this 
volume. But I will recall to the reader’s 
memory a few cases. I do not here refer to 
the fundamental framework of the plant, such 
as the remnants of the fifteen primary organs 
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arranged alternately in the five whorls ; for 
nearly all those who believe in the modification 
of organic beings will admit that their presence 
is due to inheritance from a remote parent- 
form. A series of facts with respect to the 
use of the variously shaped and placed petals 
and sepals has just been enumerated. So, 
again, the importance of the slight differences 
in the shape of the caudicle of the pollinium 
of the Bee Ophrys, compared with that of the 
other species of the genus, has just been re- 
ferred to : to this might be added the doubly- 
bent caudicle of the Fly Ophrys : indeed, the 
important relation of the length and shape of 
the caudicle, with reference to the position of 
the stigma, might be cited throughout whole 
tribes. The solid projecting knob of the an- 
ther in Epipactis palustris, which does not in- 
clude pollen, when moved by insects, liberates 
the pollen-masses. In Cephalanthera grandi- 
flora, the upright position of the flower, and 
its almost closed condition, protect from dis- 
turbance the slightly coherent pillars of pollen. 
The length and elasticity of the filament of 
the anther in certain species of Dendrobium 
apparently serves for self-fertilisation, if in- 
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sects fail to transport the pollen-masses. The 
slight forward inclination of the crest of the 
rostellum in Listera prevents the anther-case 
being caught when the viscid matter explodes* 
The elasticity of the lip of the rostellum in 
Orchis causes it to spring up again when one 
pollen-mass is removed, thus keeping ready 
for action the second viscid disc, which other- 
wise would be wasted. The two nectar-secret- 
ing spots in the Frog Orchis, beneath the viscid 
discs at the base of the labellum, and the 
medial nectary in front of the stigma, are ap- 
parently necessary for the fertilisation of the 
flower. No one who had not studied Orchids 
would have suspected that these and many 
other small details of structure were of the 
highest importance to each species ; and that 
consequently, if the species were exposed to 
new conditions of life, and the structure of the 
several parts varied ever so little, such small 
details of structure might be modified by 
natural selection. These cases afford a good 
lesson of caution with respect to the import- 
ance, in other organic beings, of apparently 
trifling particulars of structure. 

It . may naturally be inquired, why do 
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Orchids exhibit so many perfect contrivances ? 
From the observations of 0. K. Sprengel, and 
from my own, I am sure that many other 
plants offer, in the means of fertilisation, 
analogous adaptations of high perfection ; but 
it seems that they are really more numerous 
with Orchids than with most other plants. To 
a certain extent the inquiry can be answered. 
As each ovule requires at least one, probably 
more than one, pollen-grain,* and as the seeds 
produced by Orchids are so inordinately nu- 
merous, we can see that large masses of pollen 
would have to be left on the stigma of each 
flower. - Even in the Neotteae, which have 
granular pollen, with the grains tied together 
only by weak threads, I have observed that 
considerable masses of pollen are generally 
left on the stigmas. Hence we can perhaps 
understand the use of the grains cohering in 
large waxy masses, as they do in so many 
tribes, so as to prevent waste in the act of 
transportal. Most plants produce pollen enough 
to fertilise several flowers, even when each 
flower has several stigmas. But as the two 

* Gartner, ‘ Beitrage zur Kenntniss der Befruchtung, , 1844, 
a. 135. 
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confluent stigmas of Orchids require so much 
pollen, its elaboration, if proportional in 
amount to that in most other plants, would 
have been extravagant in the highest degree, 
and exhausting to the individual. To save 
this waste and exhaustion, special and admir- 
able contrivances were necessary for safely 
placing the pollen-masses on the stigma ; and 
thus we can partially understand why Orchids 
have been more highly endowed in this re- 
spect than most other plants. 

The simple fact that many Yandeae have 
only two pollen-masses, and that, from their 
coherence, some Malaxeae have only a single 
pollen-mass, necessitates that extraordinary 
pains should have been taken in their fertilisa- 
tion, otherwise these plants would have been 
barren. The existence of a single pollen-mass, 
so that all the pollen-grains from one flower 
cannot possibly fertilise more than a single 
stigma, occurs, I believe, in no other plants. 
The case is partially analogous with that of 
seeds : many flowers produce a multitude of 
seeds, several produce a singles seed ; very 
many flowers produce a countless number of 
pollen-grains ; some Orchid-flowers produce, 
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as far as the power of fertilising other flowers 
is concerned, a single pollen-mass, though 
really consisting of a multitude of pollen- 
grains. 

Notwithstanding that such care has heed 
taken that the pollen of Orchids should not 
be wasted, we see that throughout the vast 
Orchidean order, — including, according to 
Lindley,* 433 genera, and probably about 
6000 species, — the act of fertilisation is almost 
invariably left to insects. This assertion can 
hardly be considered rash, after the exami- 
nation of so many British and exotic genera 
scattered through the main Tribes, which 
generally have a nearly uniform structure. 
In all plants in which insects play an im- 
portant part in the act of fertilisation, there 
will be a good chance of pollen being carried 
from one flower to another. But in Orchids 
we have seen numerous adaptations, — such 
as the movements of the pollinia after their 
removal in order to acquire a proper position, 
— the slow movement of the labellum or 
rostellum to allow the entrance of the pollen- 
masses, — the separation of the sexes in some 
• ‘ Gardener’s Chronicle,’ March 1, 1862, p. 192. 
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instances — which render it certain that in 
these cases the pollen of one flower or of 
one plant is habitually transported to another 
flower or plant. As this transportal increases 
the risk of loss, it necessitates and still further 
explains the extraordinary care bestowed on > 
the contrivances for fertilisation. 

Self-fertilisation is a rare event with Or- 
chids. In Cephalanthera grandiflora it occurs, 
but in a very imperfect degree ; and the early 
penetration of the stigma by the flower’s own 
pollen-tubes seems to be fully as much deter- 
mined by the support thus given to the pillars 
of pollen, as by the production of a small 
proportion of seed : certainly the fertilisation 
of this Orchid is aided by insects. In some 
species of Dendrobium self-fertilisation appa- 
rently occurs, but only if insects accident- 
ally fail in removing the flower’s own single 
pollen-mass. In Cypripedium, the Frog Or- 
chis, and perhaps in a few other cases, it will 
depend on the manner (at present, unknown) 
in which insects first insert their probosces by 
the one or the other entrance, — whether the 
flower’s own pollen, or .that of another flower, 
is habitually placed on the stigma ; but in 
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these cases there will assuredly always be a 
good chance of the stigma being fertilised by 
pollen brought from another flower. In the 
Bee Ophrys alone, as, far as I have seen, there 
are special and perfectly efficient contrivances 
for self-fertilisation, combined, however, in 
the most paradoxical maimer, with manifest 
adaptations for the occasional transport by 
insects of the pollinia from one flower to 
another, as in the other species of the same 
gejius. 

Considering how precious the pollen of 
Orchids evidently is, and what care has been 
bestowed on its organisation and on the ac- 
cessory parts ; — considering that the anther 
always stands close behind or above the 
stigma, self-fertilisation would have been an 
incomparably safer process than the trans- 
portal of the pollen from flower to flower. It 
is an astonishing fact that self-fertilisation 
should not have been an habitual occurrence. 
It apparently demonstrates to us that there 
must be something injurious in the process. 
Nature thus tells us, in the most emphatic 
manner, that she abhors perpetual self-fertili- 
sation. This conclusion seems to be of high 
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importance, and perhaps justifies the lengthy 
details given in this volume. For may we 
not further infer as probable, in accordance 
with the belief of the vast majority of the 
breeders of our domestic productions, that 
marriage between near relations is likewise 
in some way injurious, — that some unknown 
great good is derived from the union of indi- 
viduals which have been kept distinct for many 
generations ? 
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orders, directions, or consent for doing many things of which 
ke was accused. He was kept in close custody for six weeks, 
when any hope that he might have entertained of a re- 
prieve was put an end to; the charms of Catherine Howard 
and the endeavours of the duke of Norfolk and the bishop 
of Winchester prevailed, and the king signed a warrant for 
' his execution, which took place on Tower Hill on the 28th 
of J uly, 1 540. Thus fell this great minister, of whom, as 
indeed of most of his contemporaries, very opposite charac- 
ters have been handed down to us by historians. His 7 ir- 
,tues are greatly magnified by the advocates of the Reforma- 
tion! his vices by its opponents. It appears doubtful, from 
ft speech that he mae ftt hfr death, iawhich religion he 


died ; but it is very probable that he was a Lutheran, and 
that he used the term Catholic Faith (which some have 
held was intentionally ambiguous in his speech and after- 
wards in Cranmer’s) in the Lutheran meaning of the term. 
Cromwell was no patriot : his own interest, elevation, and 
aggrandizement seem always to have been uppermost in 
his thoughts. He was ambitious, unscrupulous, rapacious, 
hypocritical, and suspicious. To counterbalance these evil 
qualities he had few virtues. He is said to have shown 
cruelty in the condemnation and execution of some here- 
tics, but he could scarce have been without benevolence, 
for about 200 persons (Stowe's Survey) were fed twice a 
day at his gate. He had a good understanding, and a very 
retentive memory, and his attention to business was fre- 
quent and assiduous. He was the promoter of many useful 
alterations in the laws, and especially in those respecting 
the church. These were his chief merits. In passing 
judgment upon him, the remembrance of the reckless ty- 
rannical caprice of his master, of the rapidity of his own 
advancement, together with the licentiousness of the times, 
should enhance the value of his merits, and temper our 
condemnation of his crimes. 

(Fox’s Acts and Monuments; Stow’s Annals , Strvpe’s 
Memorials ; Lord Herbert’s and other Histories of Eng- 
land; Burnet’s Reform.; Collier's Eoclesias. Hist.; tho 
Biog. B rit., & c. &c.) 

CROMWELL, OLIVER, the son of Robert Cromwell, 
and his wife Elizabeth, daughter of Sir Richard Stuart, 
was born in St. John’s parish in the town of Huntingdon, 
on the 25th of April, 1599, and named after his uncle and 
godfather, Sir Oliver Cromwell, a worthy member of his 
antient and respectable family. He grew up a stubborn 
mischievous boy, so little inclined to sedentary occupation, 
that when in 1616 he exchanged a school at Huntingdon 
for Sidney College, in the neighbouring university of Cam- 
bridge, he had made no great progress in his studies. At 
the death of his father, which occurred soon after he w T ent 
to college, he was removed from the university by his 
mother, who in the changed state of her circumstances, 
thought it more prudent to enter her son at Lincoln’s Inn, 
that he might follow the profession of the law. To such a 
grave study however Oliver did not feel inclined. With 
little intention to use them for their proper purpose, he took 
possession of his chambers : the vices of the town were new 
to him, and being no longer restrained by the vigilance of 
his father, he fell into profligate habits, and became ad- 
dicted to gambling. Two or three years afterwards, when 
he returned to Huntingdon, he still continued to live so 
dissolute a life that he forfeited the friendship of his uncle 
Sir Oliver Cromwell. His mind however soon became 
uneasy; the diminution of his fortune and compunction for 
his conduct weighed upon his spirits, and on a sudden there 
appeared a great alteration in his life. His companions 
and their extravagances no longer pleased him ; gay were 
superseded by grave thoughts, and his attention frequently 
rested on religious subjects. This change restored to him 
the countenance of his friends ; and his relations, the Bar- 
ringtons and the Hampdens, interested themselves in ar- 
ranging an union between Oliver, who had now completed 
his twenty-first year, and Elizabeth, the daughter of Sir 
James Bourchier, a lady wanting in personal attractions, 
but virtuous, sensible, and possessed of a moderate fortune. 
Soon after his marriage, nis attachment to the Puritans 
first appeared, and his nouse at St. Ives became the retreat 
of the disaffected clergy. As the nation was extremely 
dissatisfied with the court, and Oliver Cromwell’s aversion 
to it was known, he was elected member for the borough 
of Huntingdon in 1628 : this parliament was of short dura- 
tion. The king, by its impolitic speedy dissolution, still 
further irritated his enemies. Cromwell's house was more 
than ever frequented by Puritan preachers and their 
hearers. His opinions became so deeply rooted, that his 
hospitality to those who were of the same way of thinking 
increased his expenses until his circumstances became again 
so much embarrassed that a portion of his property was ne- 
cessarily sold. Whether, after this sale, he was connected 
with a brewery is not clear : it is certain however that he 
became a farmer at St. Ives, but having no knowledge of 
agriculture, this speculation only increased his financial 
difficulties. Sir Thomas Stuart, his maternal uncle, dying 
(1636), Oliver became possessed under his will of property 
in the Isle of Ely amounting to nearly 500/. a year. His 
I fortunes were thus partially retrieved; nevertheless in the 
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hope of better providing for his children, he determined in 
1637 to emigrate to America, and having taken a passage 
to New England in a ship then lying in the Thames, em- 
barked with his whole family. The vessel, however, was 
detained by a proclamation forbidding such embarkations, 
unless under a license from the government, which he knew 
that he should be unable to procure. Religion had at this 
time a very strong influence upon his mind ; poor as he still 
was, we find that, from motives of conscience, he returned 
sums that in his youth he had won by gambling. He 
lived at Ely in retirement with his wife and children ; but 
notwithstanding he saw few persons of importance, the ac- 
tivity and vigour of his understanding became generally 
known : his open advocacy of principles opposed to the 
government, and the zeal with which he resisted an unpo- 
pular attempt u drain some of the neighbouring Cam- 
bridgeshire fens, attracted the favourable regard or many 
public men. In such esteem was he held, that he was pro- 
posed for the representation of the town of Cambridge, 
and elected, though as some say by intrigue (Noble’s Mem.> 
vol. i., iii.) in opposition to Counsellor Mewtis, the court 
candidate, both to the short-lived parliament of 1640, and 
afterwards to the Long Parliament, by which it was speedily 
followed. 

Cromwell was now in the middle age of life ; his health 
was strong, and his judgment matured* so far circum- 
stances were favourable to his farther elevation. But he 
had deficiencies, not only in fortune, but in person and in 
knowledge, which precluded all foresight of the height to 
which he would rise. He had neither the address nor the 
appearance of a gentleman. He had resided so little in 
London, that he was wholly unacquainted with any of the 
leading men at court ; he knew nothing of the ways of par- 
liament or the method of government, and was altogether 
ignorant of foreign policy. The descriptions given of him 
on his entrance to the House of Commons, at the beginning 
of the Long Parliament, display in a striking manner his 
unpolished rusticity. Sir Pnilip Warwick gives the follow- 
ing minute account : — * The first time that I ever took no- 
tice of him was in the beginning of the parliament held in 
November, 1640, when 1 vainly thought myself a courtly 
young gentleman (for we courtiers valued ourselves much 
upon our good clothes). I came one morning into the 
house well clad, and perceived a gentleman speaking (whom 
I knew not), very ordinarily appareled ; for it was a plain 
cloth suit, which seemed to have been made by an ill country 
tailor ; his linen was plain, and not very clean ; and I re- 
member a speck or two of blood upon his little hand, which 
was not much larger than his collar ; his hat was w ithout 
a hat-band ; his stature was of a good size ; his sword stuck 
close to his side ; his countenance swollen and reddish, his 
voice sharp and untunable, and his eloquence full of fer- 
vour.* With the exception of his eloquence, this probably 
was a correct picture. Cromwell spoke certainly with fer- 
vour ; but his biographers must be credited in their asser- 
tion that he had not the smallest pretension to rhetoric, but 
was confused and unintelligible in iris address. In a some- 
what intemperate sermon written after the Protector’s 
death. Dr. South speaks of his appearance when attending 
the Long Parliament. ‘ Who,* says he, 1 that beheld such 
a bankrupt beggarly fellow as Cromwell first entering the 
arliament-house, with a threadbare tom cloak and a greasy 
at (and perhaps neither of them paid for), could have sus- 
pected that in the space of so few years he should, by tbe 
murder of one king and the banishment of another, ascend 
the throne, be invested in the royal robes, and want nothing 
of the state of a king but the changing his hat into a 
crown.* He had as yet had no opportunity for displaying 
the extent of his energy and abilities ; the time was at hand 
w hen they were to be proved. 

For an account of the discontents in the kingdom and 
the causes of the civil war, we must refer our readers to 
the copious histories of the time. The tyranny and mal- 
administration of the weak and obstinate Charles became 
the subject (1641) of a violent remonstrance from his par- 
liament, which at once insured their rupture with the king. 
Cromwell, now associated in the councils of Hampden, 
Pym, and the rest of tbe democratic leaders, strenuously 
supported this remonstrance; and in 1642, when the civil 
war commenced, eagerly raised a troop of horse, under the 
authority of the parliament, with which he immediately 
took the field in their cause. Notwithstanding the compa- 
ratively advanced age at which he first buckled on the 


sword, all writers bear testimony to the military abilities 
that he displayed throughout the succession of battles be- 
tween the parliamentary and royalist forces. At Mnrston 
Moor, at Stamford, and in the second battle of Newbury, 
he was especially distinguished. With the title of lieute- 
nant-general of the horse he soon became, under Fairfax, 
the chief mover of a victorious army ; and so valuable were 
his services considered by the parliament, that he was 
exempted from obedience to the ‘ self-denying ordinance’ — 
an injunction which excluded the members of either house 
from holding any command in the army. This measure 
was brought forward by Cromwell’s friends, who trusted 
to his popularity in the parliament, and the necessity that 
it had for his services, to procure an exception in his favour. 
The result fully answere.l their expectations; his rivals 
were set aside, his power more widely spread, and a greater 
scope given to his ambition. At the battle of Naseby 
(June, 1645) Cromwell commanded tbe right wing, and 
Ireton, his son-in-law, the left ; the main body of the royal- 
ists was commanded by the king in person. As the troops 
were nearly equal, the event of the day was looked for by 
each side with anxious hope. Ireton was repulsed early in 
the day ; but Cromwell and Fairfax, taking advantage of 
Prince Rupert’s temerity, totally dispersed the king’s in- 
fantry, ana took his artillery and ammunition. Elated 
with victory, the parliamentary army, under the same 
leaders, vigorously prosecuted their success, until they had 
reduced most of the royalists in the west. Cromwell now 
(1646) found leisure to return to London; the thanks of 
the parliament were voted to him ; his services were pub- 
licly acknowledged, and rewarded by a grant of 2500/. a 
year, to be raised from Lord Winchester’s estates. 

The king, who had passed the winter (1645-6) at Oxford, 
in a condition to the last degree disastrous and melancholy, 
in the month of May escaped from that city in disguise, 
and threw himself upon the protection of the Scottish 
army, then encamped at Newark. After some negotia- 
tions, he was basely delivered up by the Scots to the par- 
liamentary commissioners, who kept him prisoner at Hol- 
denby, in Northamptonshire. In proportion as the king’s 
power had diminished, the division between the Indepen- 
dents and the Presbyterians had become daily more appa- 
rent. In the army, the majority, with Cromwell at their 
head, were Independents ; in the parliament, Presbyterians. 
Each body, jealous of the other’s power, began to strive for 
the mastery. At length the army rebelled against the par- 
liament; and Cromwell, aware of the advantage that would 
be gained by the possession of the king’s person, directed 
one Joyce, a young and enterprising soldier, to rescue the 
king from the hands of the commissioners of the parlia- 
ment, and to deliver him to the army (1647). This scheme 
was quickly put into execution; Cromwell maintaining 
with refined hypocrisy that lie deeply regretted the disaffec- 
tion which the array showed towards the parliament. The 
members, however, were not deceived. The Presbyterian 
leaders resolved, as soon as he should come into the House 
of Commons, to accuse the lieutenant-general of having 

f romoted this schism, and to commit him to the Tower, 
ntelligence of these proceedings was quickly carried to 
the array; and Cromwell, perceiving that the crisis was 
desperate, and that some decided step must instantly be 
taken, hastened to the camp, where he dexterously pro- 
cured himself to be invested with the chief command, and 
then, threatening the unpopular parliament, marched south- 
wards to St. Alban’s. 

As long as there remained any balance between the 
rival powers in tbe state, each sought the support of the 
royalists, and the king’s cause appeared not altogether 
hopeless ; he was courted by the Presbyterians and deceit- 
fully flattered by Cromwell. But when the leaders of the 
army established their dominion, the case was altered. At 
a conference at Windsor-opened with prayers poured forth 
by Cromwell himself with all the cant of fanaticism, he 
opened the flaring counsel of punishing the king by judi- 
cial sentence, llie time, however, was not quite at band 
for this bold measure. The king was left in custody 
in the Isle of Wight, and Cromwell again took the field 
against the Scots in the north and the Welsh in tbe west, 
making preparations at the same time to resist an inva- 
sion from Holland threatened by Prince Rupert, to whom 
seventeen English ships had deserted. Again he was vic- 
torious ; and his army returned to London, where they 
broke violently into the parliament-house while the mem* 
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bora were in debate, seizing some, and excluding others, by 
tbe direction of Colonel Pride. The king’s trial now (1649) 
commenced, and in proportion as violence increased the 
greater were the pretensions to sanctity. Cromwell de- 
clared to the house, ‘ Should any one have voluntarily pro- 
posed to bring the king to punishment, I should have re- 
garded him as the greatest traitor ; but since Providence 
and necessity have cast us upon it, I will pray to God for a 
blessing on your counsels, though I am not prepared to 
give you any advice. Even I myself, when I was lately 
offering up petitions for his majesty’s restoration, felt my 
tongue cleave to the roof of my mouth, and considered this 
preternatural movement as the answer which Heaven, 
having rejected the king, had sent to my supplications.* 
(Hume.) The circumstances attending the kings trial 
are well known. Cromwell took an open undisguised part, 
and, with Ireton and Harrison, was named by tne dregs of 
the parliament among the 133 persons chosen to constitute 
the tribunal. One half of this number were usually ab- 
sent: but Cromwell’s interest in the result was so deep 
that he was always present in the court. The sentence 
was passed, and he signed the warrant for the execu- 
tion. He was now beset with entreaties to spare the king’s 
life. To the intercessions of his son Richard he would 
scarcely listen with patience ; to his cousin Col. Cromwell 
he would only reply, ‘ Go to rest, and expect no answer to 
oarry to the prince, for the council of officers have been 
seeking Gocl, as 1 also have done, and it is resolved by 
them all that the king must die.' The execution followed 
accordingly. Five days afterwards the House of Lords was 
voted useless, and a council of state was formed, with 
Bradshaw for president and Cromwell a principal member. 
Dift^ciilties soon crowded round their government. A 
mutifiy broke out in the army, which required the imme- 
diate presence of the lieutenant-general. Some regiments 
were pacified with little trouble, and became submissive 
after the execution of the ringleaders; but others con- 
tinued to resist. At length Cromwell offered them a treaty, 
which they had no sooner accepted than he faithlessly put 
a large portion of them to death. By these means peace 
was restored. 

In Ireland the majority were still hostile to the parlia- 
ment, and an army had been sent there to reduce the 
royalists to submission. Cromwell joined the troops in 
August, 1649: he besieged and took Drogheda, gave no 
quarter to the garrison, and proceeded to capture Wexford, 
Kilkenny', and Clonmell. In nine months the country 
was nearly subdued. Satisfied with his success, he left to 
Ireton ttie conduct of the troops against his panic-struck 
adversaries; and having sailed for Bristol, proceeded to 
London, wljere he was leceived with fresh honours by the 
parliament. 

The children of the late king had suffered deeply from 
their fallen fortunes : one had died of grief at her father’s 
execution, another had been sent out of the kingdom by 
Cromwell, and Prince Charles, the heir to the crown, poor 
and neglected, had lived sometimes in Holland, at other 
times either in Jersey or in F ranee. At length he was induced 
by the Scottish army to take shelter amoug them, a pro- 
tection which he bought by subscription to the covenant 
and submission to restrictions so severe as almost to render 
him a prisoner. Whatever might he the circumstances 
under which this junction was formed, the return of Charles 
to his kingdom could not fail to alarm the English. It 
was instantly resolved to march northward with all the 
troops that could be raised. Fairfax, himself a presby- 
terian, refused to lead the forces, and Cromwell was there- 
fore nominated to the command, and became the general 
of tbe commonwealth. This vast accession to his power 
induced him to resign the lieutenancy of Ireland, to which 
he had previously been appointed : perhaps a view of re- 
moving Ludlow to that post formed an additional reason 
for his withdrawal. Cromwell was jealous of the influence 
of Ludlow, who, though he did not receive this appoint- 
ment, was ultimately set aside by his promotion to an 
o?icial situation in that kingdom. After these and other 
predations, he began his march with 16,000 men (1650). 
The u-scarriage of provisions was at first severely felt ; but 
when su^ij es arrived the troops regained their courage. 
The battle yyunbaj was gained by the English, and Edin- 
burgh and were t a k en> xjpon this the king suddenly 
inarched into ^M an d. Cromwell, who had not expected 
this movement, s A expresses to the parliament to inform 


them of what had taken place, and with forced marches 
pursuing the king, brought him to an engagement near 
Worcester, the result of which was a total defeat of the 
royalists (September, 1651). For this complete victory 
the parliament rewarded him with fresh honours and an 
additional pension of 4000/. a year. 

How early Cromwell thought of taking into his hands 
the reins of government cannot be determined : whatever 
views or wishes of this kind he might have felt, they were 
not expressed, even to his friends, until after the battle of 
Worcester. Now however his mind was bent upon this object; 
but for some time no favourable opportunities presented 
themselves. The war with Holland occupied his attention 
and engrossed the thoughts of the nation. At length (1653), 
perceiving that the parliament became daily more jealous 
of his power, he determined to put an end to their au- 
thority. He first sent them a remonstrance; his next 
movement was to enter the House with an armed force, 
seize the mace, and to declare to them, 1 You are no longer 
a parliament : the Lord has done with you ; he has chosen 
other instruments for carrying on his work.' Loading the 
members with abuse, calling them adulterers, extortioners, 
drunkards, and gluttons, he drove them before him out of 
the House. Thus was the memorable ‘Long Parliament’ 
dissolved. The next step was to summon by name 139 
persons, some gentry, some mechanics, all the very dregs 
of the fanatics, and to constitute them a parliament. It 
was obvious that such an assembly could in no way assist 
in the government of the realm ; one measure only seemod 
to be expected from them, and that they quickly deter- 
mined upon ; it was to surrender their power to Cromwell, 
who, after their voluntary resignation, was declared * Pro- 
tector’ by a council of the officers of his army, and solemnly 
installed into his dignity (1653). 

The first charter of tne Commonwealth was drawn up in 
December, 1653, by the same council of officers : it was 
called the ‘ Instrument of Government.' The second, called 
the ‘ Petition and Advice,’ was framed in May, 1657, by the 
Parliament which the Protector had assembled in the pre- 
vious year. Under the first charter, the English govern- 
ment may be ranged among republics, with a chief magis- 
trate at its head. Under the second it became substantially 
a monarchy, and Oliver Cromwell, from 1657 to his death, 
was de facto king of England. (Hallam, Cons. His. ii. 421.) 
The difficulties of his administration were great, but they 
were surmounted by his vigorous abilities, which shone 
forth as much in wielding his power as in obtaining it. 
That he was both arbitrary and despotic cannot be denied. 
Such was the temper of the country, and, notwithstanding 
liis general popularity, such the number of his open or 
secret enemies, that immediate and forcible action, though 
sometimes illegal and tyrannical, was absolutely required. 
The morality of his conduct cannot for a moment be de- 
fended. But if lie would continue Protector there was little 
room to be scrupulous. There were opposed to him the 
royalists, who were still numerous ; the nobility, to whom 
he was hateful ; the whole body of Presbyterians, who 
were jealous of having no share in the power which they 
had helped to gain ; and in the army, the mutinous anil 
disaffected * Levellers.’ Severe measures then were requi- 
site, and at times they certainly were used, not however with- 
out apparent reluctance. * Cromwell’s general policy,' says 
Sir Walter Scott ( Tales of a Grandfather , vol. iii.), ‘ was to 
balance parties against each other, and to make each de- 
sirous of the subsistence of his authority rather than run the 
risk of seeing it changed for some other than their own.’ 
The point that seemed most to perplex him was the calling 
together of parliaments : lie would neither reign with them 
nor without them. He abruptly dissolved the House in 
1654, in direct contradiction to the advice of Wliitelock 
and his friends generally, who recollected the abuse that 
had been poured upon King Charles under similar circum- 
stances. It wa3 not the wisn to attain an absolute despot- 
ism that prompted him to tliese acts, but rather an impa- 
tience at the opposition that he was sure to experience in 
their councils. In 1656 his successes at home and abroad 
encouraged him to assemble another parliament. Ireland 
being in the hands of the army, elected such officers as he 
nominated; Scotland was nearly equally subservient to 
him; still the majority was unfavourable to liis policy. 
The next step was difficult. He ordered the doors of the 
House of Commons to be guarded, and that no member 
should be admitted unless lie produced an order from his 
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council. Thus Tie excluded nearly one hundred members health broke down under these gloomy apprehensions;'* 
who were obnoxious to him. Thus * purified,* this assembly and on the 3rd September, 1658 (the anniversary of his vic- 
voted a renunciation of all title to the throne in the fhmily tories at Dunbar and Worcester, and several other import* 
of the Stuarts ; and Colonel Jephson moved that the crown ant events of his life), he died of fever and tertian ague, in 
should be bestowed upon Cromwell. A conference was the sixtieth year of his age. His burial was conducted with 
soon afterwards appointed (1657), at which the Protector's unusual pomp and magnificence at Westminster : but his 
scruples respecting the assumption of the title of king were corpse was not suffered to rest in peace. At the Restoration 
stated and argued : it was seen that his mind was wavering it was disinterred by the Royalists, and, having been hung at 
whether he should accept or whether he should forbear. Tyburn, was cast into a hole beneath the gallows.* 

But his prudence ultimately prevailed ; he knew that the Of the numerous characters of Oliver Cromwell that 
danger of acceding would be imminent, while the increase have been drawn by various historians, none appears to us 
of power would be trifling ; the odium in which the army as a whole to be more faithful than that of Dr. Smollet 
had been taught to hold the regal title could never be (Hist, of England.) It should nevertheless be recollected 
overcome, and therefore he consented unwillingly to re- that the bias of the writer was strongly in favour of the high 
ject it. prerogative of the crown. Cromwell ‘ inherited great talents 

As Cromwell’s treatment of his parliaments was arbi* from nature ; though they were such as he could not have 
trary, so also were his dealings with the courts of justice, exerted to advantage at any juncture but that of a civil war 
He degraded three judges without just cause, and so inti- inflamed by religious contests. His character was formed 
midated the barristers that they feared to uphold clients from an amazing conjunction of enthusiasm, hypocrisy, and 
whose causes were contrary to the Protector’s wishes. To ambition. He was possessed of courage and resolution that 
give an instance of this oppression— One Cory having re- overlooked all dangers, and saw no difficulties. He dived 
fused to pay the unjust and exorbitant tax of ten per cent, into the characters of mankind with wonderful sagacity, 
which was ordered to be levied upon the property of all roy- whilst he concealed his own purposes under the impene- 
alists, sued the collector. Three eminent counsel, May- treble shield of dissimulation. He reconciled the most 
nard, Twisden, and Wyndham, were employed in his cause, atrocious crimes to the most rigid notions of religious obli- 
but Cromwell, without suffering them to enter into their rations. From the severest exercise of devotion he relaxed 
argument, sent them to the Tower even for accepting the into the most ludicrous and idle buffoonery. He preserved 
brief. Sir Peter Wentworth having brought a similar the dignity and distance of his character in the midst of the 
action, was asked by the council if he would give it up; ‘If ooarsest familiarity. He was cruel and tyrannical from 
you command me,’ he replied to Cromwell, ‘ I must sub- policy, just and temperate from inclination, perplexed and 
mit the Protector did command, and the action was with- despicable in his discourse, clear and consummate in his 
drawn. Equally shameless were the means which were designs, ridiculous in his reveries, respectable in his con- 
used for the erection of the courts, by which, in 1654, duct; in a word, the strangest compound of villany and 
Gerard and Vowel, and, in 1658, Slingsby and Hewit, virtue, baseness and magnanimity, absurdity and good 
were brought to the scaffold. These, and other similar sense, that we find upon record in the annals of mankind.’ 
acts, rendered Cromwell hatefhl to many of his subjects. The resemblance between the fortunes of Cromwell and 
He had suppressed some royalist insurrections at Salisbury, of him who in more recent times raised himself from insig- 
and executed the leaders in 1655 ; but now he entertained niflcance to a throne, is strong enough to strike the genera- 
fears from the republicans also. MajoT Wildman, a repub- lity of readers. Mr. Hallam has stated (Cons. Hist.) the 
lican, was arrested for a conspiracy against him ; and such most striking points in the parallel. But the conclusion of 
was the ill-will shown to him by the democratic soldiery Bonaparte’s life was very unlike that of the Protector; the 
as to cause anxiety for his personal safety. One Binder- fortunes of one had declined for years before his death, the 
come, who by an accident alone had been prevented from other retained his authority to the last hour, 
murdering him, was arrested and condemned ; but to the Cromwell was not wanting in kindness towards his fe- 
disappointment of Cromwell, who eagerly desired to make mily, and always showed great affection towards his wife 
a public example, the criminal committed suicide before the and children. He was once married; six children, two 
day appointed for his execution. sons, and four daughters, survived him. Of the daughters. 

The foreign policy of the Protector has been variously Bridget was twice married, first to Ireton, and afterwards 
estimated. It seems to have been imprudent but magnani- to Fleetwood. Elizabeth was the wife of John Clayton, Esq. ; 
mous, enterprising, and ultimately successful. * Perhaps no Mary married Lord Fauconberg, and Frances was wife 
government,’ says Sir Walter Scott (Tales of a Grandfather), first to Mr. Rich and afterwards to Sir John Russell of 
‘ was ever more respected abroad.* Many memorable vie- Chippenham. 

tories were achieved under the parliament and under (Clarendon’s Hist, of Rebellion ; Hallam’s Cons . Hist. ; 
Cromwell. ‘It is just to say,* observes Mr. Hallam (Const, Noble’s Memoirs of CromwelVs family; Tracts on the Civil 
Hist., vol. ii.), ‘that the maritime glory of England may Wars ; Harris's Life of Oliver Crormcell ; Crit Review of 
first be traced from the era of the Commonwealth in a Life of Oliver Cromwell ; Biog. Brit.; Biog. Umver.; 
track of continuous light.’ A treaty, consequent on the * W. Scott’s Tales of a Grandfather ; Villemain’s Hist, de 
successes of Blake, was honourably concluded with the Crom. ; Smollett’s and other Histories.) 

Dutch. An expedition, more politic than just, was made CROMWELL, RICHARD, the third son of Oliver 
against the West Indian colonies of Spain ; it ended in Cromwell the Protector, but the eldest that survived him, 
failure and disappointment, although it gained for England was born at Huntingdon on the 4th of October, 1626. He 
the island of Jamaica, a greater and more advantageous was educated at Felsted in Essex, with his brothers Henry 
possession than many triumphs have produced. An alii- and Oliver, and thence removed to Lincoln's Inn, where he 
ance was concluded with France in 1655 to act in coniunc- was admitted in 1647. His study of the law was only 
tion against the Spanish forces in the Low Countries ; Mar- nominal, for the time which he should have occupied with 
dyke and Dunkirk were taken, and the Spaniards were reading was wasted in the pursuit of pleasure. Although 
afterwards wholly defeated at Dunes. Denmark, Portugal, he haa now arrived at an age when it would have been 
and Sweden, eagerly sought the Protector’s friendship ; am- most natural for him to have desired to join his father’s 
bassadors flocked to his court, bearing the most conciliatory troops, we do not find that he showed any inclination to do 
and adulatory messages. so. Besides indolence and apathy, many causes have been 

The anxiety of all princes to be allied with so recent an assigned for this want of enterprise ; some have supposed 
usurper is very remarkable. The servility of some powers that his father would not suffer him to take arms ; others, 
was extreme, as has been proved by several curious in- that Richard Cromwell’s political opinions differed from the 
stances which have been collected by Mr. Harris. (Life qf Protector’s • and that as nis companions were chiefly enva- 
Cramtcellj p. 352.) liers, and the king’s health had often been drank at the** 

Whether Cromwell could have maintained his authority carousals, he was favourable to the Royal rather than* he 
for many years is doubtful ; the prevalent discontents in- Parliamentary cause. There is, however no very de^ 
duce us to believe that he could not ‘ He became,’ says dence to prove this last fact, unless we may recko^J 8 *^ch 
Sir Walter Scott (Tales of a Grandfather), ‘morose and the fact that Richard, averse to spilling blood, wh*! the king 
melancholy, always wore secret armour under his ordinary was condemned, petitioned his rather for a rc" 4 1881011 °* *h® 
dress, and never stirred abroad unless surtounded with sentence. , r . 

guards, never returned by the same road nor slept thrice At the age of twenty-three he *he 

in the same apartment from the dread of assassination ; his eldest daughter of Ricnaid Major, Ac *' of Hurs ^e7# ui 
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Hampshire, a lady sprung from a good family, endowed 
with many virtues, and possessed of a considerable fortune. 
This change in his circumstances induced him to leave his 
residence in London, and to establish himself at Hursley, 
where he lived in complete retirement, following the sports 
of the field and other rural pursuits. Oliver Cromwell, 
until he was made Protector, was unwilling to advance his 
son, for fear of giving umbrage to the republican party. 
No sooner, however, was that dignity conferred upon him, 
than calling Richard from his obscurity, he nominated him 
for the counties of Monmouth and Southampton, for which 
he was elected in 1654. His appointment as first lord of 
trade and navigation followed his election. In 1656, he 
was again chosen member of parliament for Hampshire 
and the University of Cambridge ; and in the following 
year succeeded his father m the chancellorship of Oxford. 

An accident now befel him which nearly cost him his 
rife. After a levee held by the Protector, whilst he and other 
members of parliament were standing on the upper steps 
within the banqueting-house, the supports gave way, and 
the whole staircase fell with an alarming crash ; youth and 
a good constitution alone enabled him to recover from the 
fractures and other injuries that he sustained. After his 
health was restored, his father, still anxious for his eleva- 
tion, made him a privy councillor, a colonel in the army, and 
leader of the newly constituted House of Lords. The reign 
of Oliver Cromwell was now drawing to a close ; both his 
mind and body were overwrought by the strain of coutinual 
exertion ; and in the summer of 1658, he sent for his eldest 
son to attend him in his sickness. Richard Cromwell im- 
mediately obeyed the summons, and found the symptoms of 
his father's illness such as to make him extremely appre- 
hensive for its result; in a letter written in August to a 
friend near Abingdon {Pari. Hist. 21, p. 223), he expresses 
in feeling and seusible terms the fears which he entertained 
for his life. On the 3rd of September 1658, Oliver Crom- 
well died, and on the next day Richard Cromwell received 
the sceptre of the commonwealth. 

For a short time the peace of the kingdom was undis- 
turbed, and respect was paid to the new Protector at home 
by his subjects, and abroad by all foreign states. Thurloe, 
Whitelock, and Broghill were his chief counsellors, and it 
must be confessed, when all the attendant circumstances 
are considered, their advice was none other than judicious. 
But tranquillity could not long be maintained : the aspect 
of affairs very soon began to change. Discontents pre- 
vailed ; the want of resources was felt ; it became necessary 
to call a parliament (1659), for there was in the treasury no 
money with which to fulfil the engagements with foreign 
princes that had been entered into by the late Protector. 
It was feared that the elections would go against the court : 
and every means were therefore taken to bias them. Oliver 
Cromweirs reformed model of representation was aban- 
doned, and the right of returning members was restored to 
small boroughs, which, from gratitude, it was thought would 
be favourable to the court : but notwithstanding this, and all 
the other efforts of the government, the number of presby- 
terian and republican members nearly equalled that of the 
ministerial party. In the parliament, then, the weakness 
of the Protectors government was most apparent. Still it 
was to this body that he must trust: for in the army he had 
scarce any friends at all ; the whole republican party were 
combining against his authority ; Lambert was intriguing 
for his overthrow: even Fleetwood, his own brother-in-law, 
joined the discontented officers, whose faction, from the 
name of Fleetwood’s house, in which they met, was called 
the 4 Cabal of Wallingford House.* Richard, who possessed 
neither penetration nor resolution, took no step to subdue 
these rebels : the parliament, more alarmed, took the case 
into their hands. A vote was passed that no council of 
officers should assemble without the Protector’s consent : 
this brought the rupture to a crisis. The army demanded 
the dissolution of the parliament, which the Protector 
wanted resolution to deny. The dissolution was equivalent 
to his dethronement, and he soon afterwards signea his de- 
mission in form (22nd April, 1659). His brief reign ended, 
Riehard Cromwell descended into humble life, to the en- 
joyment of which his feeble unambitious character was 
better adapted than to the possession ofpower. He had 
no qualities which fitted him to rule. He was burdened 
with debts, arising partly from the pompous frmeral of his 
(father, the cost of which, amounting to 28,0004, the state 
unworthily suffered to descend upon nim. To assist him in 


these difficulties, the parliament vqted him 20,0004, an- 
nexing a condition that he should leave the palace of White- 
hall. In consequence of this grant he retired to Hampton 
Court, but so small a portion of the money was paid, that 
he was still in danger of being arrested by his creditors. 
To leave England was his only method of escape from them, 
and accordingly he resided sometimes in Geneva and some- 
times at Paris. At length he ventured to return to this 
country: a house was hired for him at Cheshunt, near 
London, where at first he concealed himself under a feigned 
name, and continued to live in strict privacy, until the year 
1712, when he died in his 86th year. 

Richard Cromwell was the father of two sons and seven 
daughters : four of his children died young, and two only 
survived him : he had great reason to complain of their un- 
dutiful behaviour. It has been remarked that there exists 
no coin or medal stamped in his reign : perhaps this may be 
accounted for by his never having been solemnly instituted 
Protector. (Hallam’s Const. Hist.; Noble’s Memoirs; 
Hume’s Hist. ; Bins. Brit., &c.) 

CROMWELL, HENRY, the fourth son of Oliver Crom- 
well, Lord Protector, but the second and youngest that sur- 
vived him, was born at Huntingdon in January, 1627-8 
He was educated at Felsted in Essex, and enrolled in the 
parliamentary army at the age of sixteen. In 1649, having 
tecome a colonel, he went with his father to Ireland, where 
he behaved with considerable gallantry. He was one of 
the members for that kingdom in the Bare-Bones Parlia- 
ment. He married, in 1653, a daughter of Sir Francis 
Russell of Chippenham in Cambridgeshire, and resided at 
Whitehall until he was appointed Lord Deputy of Ireland, 
being at the time (1654) a member for the University of 
Cambridge. During the following year ho was again sent 
to Ireland. It had become absolutely necessary that the 
estates and property of the natives should be protected from 
the rapacity of the republican leaders, who were aggran- 
dizing themselves at tneir expense; and Henry Cromwell 
was considered a fit person to undertake this task, both on 
account of his general abilities, and the great esteem in 
which he was held in that country. The expectations of 
his friends were not disappointed, for the state received 
considerable benefit from his services, as soon as he suc- 
ceeded Fleetwood in his office. The impossibility of pro- 
curing money from England, and the limitations of his 
power, materially diminished his usefulness. At length, 
from these causes, his government became so irksome to 
him, that his letters are one series of complaints, inter- 
spersed with offers to resign. Still further mortification, 
however, was in store for him. When his brother Richard 
became Protector, the council, over which he had little or 
no control, contracted still further the power of Henry 
Cromwell, who, in exchange for the title of Lord Deputy, 
received that of Lord Lieutenant, a miserable recompense 
for his lost authority. 

After the deposition of his brother, Henry Cromwell was 
desirous of keeping Ireland for the king, and it was not 
until his submission was forcibly required by the parlia- 
ment that his object was finally relinquished. Henry now 
retired to Chippenham, whence, in five or six years, he re- 
moved to his estate at Soham in Cambridgeshire, where he 
spent the remainder of his days, and died at the age of 
forty-six (1673-4). There were many excellent qualities in 
his character : he was generous, honest, decisive, firm, and 
courageous. 4 All historians,’ says Rapin, 4 are unanimous 
in their praise of him, and generally believe, that if he had 
been Protector instead of his elder brother, the officers 
would either have met their match, or not attempted what 
they did against Richard.* Henry Cromwell hact five sons 
and two daughters : one of his children died young ; the 
rest survived him. 

CRONSTADT (Bartza Videka), a large county m the 
south-eastern part of Transylvania, and in that part of it 
called • the Land of the Saxons.* It is also denominated 
Burzenland, or Burczelland (from the river Burze), and 
Bartzasag. It lies immediately to the north of Wallachia, 
and has an area of about 787 square miles. It contains 
1 free city, 4 market-towns, 26 villages, and about 13,260 
houses. The county is traversed by tne lofty chain of the 
Butschescht, an arm of the Carpathians, of which the Buts- 
chescht itself is 8160 feet high. On the side towards Wal- 
lachia it is completely inclosed by the Carpathian mountains, 
across which lead four principal passes, called theTorzburg, 
Tern each, Altschanz, and Bosau. The principal river is the 
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Alt, which receives the waters of the Burzo ana several 
other streams. The climate, though temperate, is variable, 
and extremely cold during the prevalence of the east wind. 

The soil produces all sorts of grain and puLse, maize, 
millet, flax, hemp, fruits, and wood ; also gold, silver, lead, 
and porcelain-earth; mineral springs abound, and there 
are several lakes, the banks and beds of which yield soda. 
The country is rich in game, fish, and bees ; there are large 
herds of horned cattle ; and much timber is obtained from 
the forests. Agricultural pursuits constitute the chief 
employment of the inhabitants. The population, which 
amounts to about 80,900, is composed of Saxons, Magyars, 
Wallachians, Greeks, Armenians, and some Kalibassi, the 
only people of that race in Transylvania. The district is 
divided into 3 fiscal circles, and 4 seignorial circles. The 
4 market-towns aro Marienburg, or Foldo&r (1700 inha- 
bitants), Rosenau (or Rosnyo) castle (2 churches, and 3300 
inhabitants), Tottlau (Prasnmar) (2 churches and 3000 in- 
habitants), and Zeiden, or Feketc Kalam (2 churches, and 
3200 inhabitants). 

CRONSTADT, the capital of the county of the same 
name, and the largest and most populous town of Transyl- 
vania, is called by the inhabitants Krulmen, by other 
Saxons, Kriinne and Krohne, and in antient records, 
Brasso. It lies in 35° 3G' N. lat., and 23° 33' E. long., in a 
narrow valley, inclosed by mountains, at an elevation of 
1896 feet above the level of the sea. It is defended by a 
strong castle on the banks of the Farkas. The inner town, 
which is in the form of a rectangle, is well-built, and sur- 
rounded with towers, walls, and ditches ; it contains about 
615 houses, and has a population composed entirely of 
Saxons or their descendants. The inner town was built in 
the beginning of the fourteenth century, when it was called 
Corona. There are three suburbs, the Altstadt, the Bo- 
lonnya, or Brassovia, and the Upper Town, or Bolg&r, which 
consists of 1500 houses, partly built on hills amidst or- 
chards and gardens, and inhabited chiefly by Wallachians. 
Including these suburbs, Cronstadt has above 3400 houses, 
and nearly 36,000 inhabitants. The inner town has five 
gates, six principal streets, which are straight and regular, 
and a spacious market-place with two fountains. Among 
the chief buildings are the Protestant high church, a striking 
edifice, erected in 1383, in the Gothic style. It is 1 12 paces 
long, 59 broad, supported by 22 Tuscan columns, and sur- 
mounted by a tower 138 feet high, in which is a bell 64 tons 
in weight. The Roman Catholic church of Peter and Paul 
was built in the Italian style in 1766 — 82. The remaining 
buildings of note are the town-hall in the market-place, 
with a handsome tower, the old Lutheran church of St. 
Bartholomew, the gymnasium, and the great mart, or Kauf- 
haus, which was erected by Apollonia Hirschin, the wife of 
the sheriff, in 1545. This mart is the general place of ren- 
dezvous for merchants of all nations, Saxons, Hungarians, 
Armenians, Greeks, Turks, Wallachians, Jews, Gipsies, and 
Bulgarians, who assemble here to expose their goods, while 
Turkish money-changers are seated outside and around the 
market-place for the exchange of Austrian and Turkish coins. 

Cronstadt contains a Lutheran gymnasium with a library, 
a Roman Catholic high (primar) school, a military academy, 
a normal school, besides various elementary and girls* scnools, 
two hospitals, a house of correction, and a house of industry. 

The inhabitants, among whom are many gipsy labourers, 
carry on considerable manufactures, especially cloth, of 
which above 40,000 pieces are annually made, linens, oot- 
tons, coarse woollens ; stockings are also manufactured, and 
form a branch of trade with Wallacliia; flasks of maple 
wood, of which above 30,000 are annually sent to Walla- 
chia, Hungary, and Sclavonia ; woollen bobbins, of which 
200,000 pieces are sent by Greek merchants to Asia Minor, 
&c. There is a paper-mill, and two wax bleaching grounds. 
Cronstadt was the first place in Transylvania where a 
paper-mill and printing-press wero established ; the earliest 
works issued from the latter were the ‘Augsburg Confes- 
sion* and the writings of Luther. 

Cronstadt is the first commercial town of Transylvania, 
and carries on a considerable transit trade in Austrian and 
Turkish produce, principally cattle and wine from Wal- 
lachia ; manufactured goods, corn, salt, &c., of which the 
annual circulation is from 500,000/. to 600,000/. The busi- 
ness is chiefly transacted by the Greek trading company, 
and at large annual fairs. 

CRON STADT, a town, fortress, and port, in the Russian 
government of St. Petersburg, from which city it is forty- 


seven versts, or about thirty-one miles distant, is situated 
in 59° 58' N. lat., and 25° 49' E. long.: it is built at the 
south-eastern extremity of Cotlin-OstroF, an island in that 
part of the Gulf of Finland called the Bay of Cronstadt, 
about sixteen miles from the mouth of the Neva. This 
island, a bed of chalk, formerly called R6touzari by the Fin- 
landers, is seven miles in length and about one mile in 
breadth. At the entrance of the harbour, on an island op- 
posite the citadel, lies the fortress of Cronschlott, built by 
Peter the Great. The passage between this fortress and 
Cronstadt is 2000 paces in width, and Ua3 ample depth for 
the largest vessels. 

Besides its importance as the great naval station of the 
Russian fleet, Cronstadt is the harbour of St. Petersburg. 
All vessels proceeding to that poit are searched here, and 
their cargoes sealed, and such as are too large for the shallow 
waters of the upper Neva unload their cargoes at Cronstadt, 
and transport them in smaller craft. 

Cronstadt, which is built in the form of an irregular tri- 
angle, is strongly fortified on all sides. It has three har- 
bours, lying to the south of the town ; the outer or military 
harbour, which is entirely surrounded by a massive and 
strongly fortified mole, is a rectangle, stretching out into 
the sea, and is capable of containing, besides smaller ves- 
sels, above thirty-five ships of the line. It is now however 
so shallow at low water, that many of the ships arc obliged 
to anchor in the middle harbour, which is properly intended 
for the fitting out and repairing of vessels. It contains the 
slips, a powder-magazine, a manufactory of pitch, tar, &c. 
The third and innermost harbour, which has space for 1 000 
vessels, and runs parallel with the middle harbour, admits 
only merchantmen, for which there is besides an excellent 
roadstead immediately outside of the port, which is defended 
also by the citadel, constructed on a rock in the middle of 
the sea of Cronstadt 

All these harbours are well secured, but in consequence 
of the freshness of the sea- water no vessels can be preserved 
in them above twenty years. They, are besides detained a 
great part of the year by the ice in the bay of Cronstadt, 
which usually prevents vessels from entering after the end 
of November, or leaving before the end of April, or some- 
times even later. Vessels are repaired ana built in the 
large canal of Peter the Great, which runs directly into the 
town between the middle and merchant’s harbour. It is 
2160 feet long, 56 wide, and 26 deep ; the side abutments* 
&c. are of solid masonry, and it is filled with water by 
means of sluices, which is again pumped out by steam- 
engines. It was commenced in 1 72 1, and finished by Eliza- 
beth. Near it are the various docks, in which ten ships 
can be repaired at once; the foundry, which supplies 
annually 1200 tons of bombs, balls, &c. ; the admiralty 
rope-walk, tar-works, and excellent wet docks. By tlie 
new Catharine Canal, commenced in 1782, which is 1880 
fathoms long, government vessels are enabled to take their 
stores, munition, &c. directly from the store-houses. The 
town is very regularly built, and contains many fine, 
straight, and well-paved streets, and several public squares. 
The houses however, with the exception of those belonging 
to government, are chiefly of one story, and built of wood. 
There are three churches and two chapels of the Greek 
worship ; that of the Transfiguration, built of wood by 
Peter the Great, is very large, and covered with images ; 
that of the Trinity is of older date ; St. Andrew’s church is 
in the Byzantine taste, and surmounted by a handsome 
cupola. There is a Lutheran, an Anglican, and a Roman 
Catholic church. 

The city has three gates, and is divided into two parts, 
the Commandant and Admiralty quarters, which are subdi- 
vided into four districts. Between the Peter’s and Catha- 
rine canal is the old Italian palace built by Prince Menk- 
scliikof, who took this island from the Swedes in 1 703. It 
is at present occupied by the school for pilots, a large esta- 
blishment, where above 300 pupils are educated for the 
naval service, and 20 for the merchant service. The naval 
hospital is a large and well-regulated institution, with ac- 
commodation for 2500 patients, and a separate building for 
officers of the navy. Among other public buildings we may 
mention the admiralty, exchange, custom-house, barracks* 
a Protestant gymnasium, various schools, an invalid asylum 
for 60 females, the nobility’s club, and the house of Peter the 
Great, where he resided for some time : but with the exception 
of a few old oaks, which he is said to have planted wita hit 
own hand, there are no remains of the former garden. 
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The permanent population of Cronstadt, exclusive of the CROSS. Various religious edifices called crosses, from 
garrison, the pupils of the naval school, workmen, and their being surmounted with this emblem of Christianity, 
sailors, is not considerable; during the summer it amounts have been erected in England and on the continent. Of 
to upwards of 40,000 individuals of various nations; of these the most remarkable in England are those built by the 
these, next to the Russians, the English are the most nu- command of Edward I. in memory of his queen Eleanor, 
merous. The inhabitants derive their chief support from Three of these still remain, at Geddington, Northampton, 
the fleet, trade, and shipping. The town presents an ap- and Waltham Cross, near London. The last, which is the 
pearance of great bustle ana activity during the summer, most elegant, consists of four stories. It is hexagonal on the 
but in winter all is dead and stagnant ground plan, and beautifully enriched ; the story imme- 

The town and port were laid out and the buildings far uiately above this is supported by buttresses, and formed into 
advanced by Peter the Great, who founded Cronstadt in niches in which are three figures of the queen. The core 
1710 ; but it did not receive its present name (‘ the town of at the back of the figures is carried up beyond the niches, 
the crown’) until the year 1721. At the northern ex- and has been restored with a battlement and a cross sus- 
tremity of the island are Fort Alexander and the battery tained on a crocketted spire. Churches have usually crosses 
of St. John ; the latter is built on piles in the Neva. fixed on their gable ends. Market-crosses were formerly 

CROOKED ISLANDS, a group similar to the Caicos, very common in England. They are often designed with 

situated on a coral bank, 23 miles to the eastward of Long niches and vaulted, thus forming an open chamber, as at 
Island, on the Great Bahama Bank. They consist of three Salisbury and Chichester. Winchester-cross, which is one 
large islands, called Crooked, Ackl in’s, and Fortune, besides of the most perfect of the crosses erected for religious pur- 
several small keys and rocks. The edge of the bank, like noses, is of much later date than those erected by Edward! 
most others in these seas, rises abruptly from a depth of Near Ely, on the road to Downham-market, there is a sin- 
upwards of 100 fathoms all round ; and the highest land is gular cross, consisting of a long slender stone shaft, on the 
only 200 feet above the sea. These islands form a part top of which there are richly caned niches projecting 
of the Bahama government. At the south-west end of beyond the sides of the shaft. There is a representation or 
Crooked Island there is an unsafe anchorage, with a cus- a cross on some terra cotta lamps in the British Museum, 
torn-house and post-office, where the Bahama mail is left. The largest constructed crosses are those of St. Peter’s at 
and taken up by the Jamaica packet monthly on her voy- Rome and St. Paul’s, London. 

age home. The population is very scanty, and supplies are In some of the Catholic processions in Rome enormous 
scarce and dear ; but a stock of turtle is constantly kept in crosses, constructed of wood and card-board, are carried, ba- 
ponds. The bank is contained between the parallels of lanced in a waistband round the body of a strong man. 

22° 5 and 22° 50' N. lat. and the meridians of 73° 50' and CROSS, from the Latin ‘Crux/ This cruel mode of 
74° 30' W. long. punishment appears to have been in use from the earliest 

CROPS, ROTATION OF. [Arable Land.] recorded periods of history. It was possibly the invention 

CROSIER, from Crocia, in the Latin of the middle age, of some barbarous tribe to prevent the escape of a captive 
a pastoral crook or staff, formerly used by bishops and by fastening him to a tree, or used to inflict death on an 
abbots. Several writers have supposed (see Macklain’s enemy ‘by leaving him to expire of want, or a prey to birds 
Note to Mosheim’s Eccles. History , edit. 1758, vol. i. p. and beasts. 

319; and the Antiquarian Repertory , 1st edit. ii. p. 164) Crosses, whatever was the original form, were, in course 
that it was derived from the lituus, or augural staff of the of time, made of two pieces of wood. These crosses have 
Romans : but they are mistaken. It was evidently copied been divided by antiquarians into three kinds. The crux 
from the well-known and common staff which shepherds, decussata, or cross divided like the letter X, and usually 
even to this day, make use of to catch hold of the hinder called St. Andrew’s cross; the crux commissa, or joined 
leg of their sheep in order to take them ; and it has re- cross, consisting of an upright piece of timber with a 
ference to the pastoral office of the bishops and clergy, ac- transverse piece on the extreme top at right angles with 
cording to the words of our Saviour, * I am the good shep- the first, like the letter T ; and the crux immissa, or let-in 
herd,’ and to the common name of the clergy, pastors or cross, in which the transverse piece of timber is let into the 
shepherds. upright, but placed somewhat below the top of the upright 

These pastoral crooks were sometimes barely curled, and in this form -f-. This is the cross on which Christ is usually 
at others very richly ornamented ; a few instances occur in represented to have suffered, and though there may not be 
which the upper part finishes in the form of a mace. The any absolute authority for ascertaining the precise form of 
Sieur de Moteon, in his ‘Voyages Liturgiques de France/ the cross used on that occasion, yet the circumstance of an 
8vo. Par. 1718, p. 272, says, many of the early crosiers were inscription having been placed over his head renders the 
not curved. The abbot’s staff was usually of a simpler conjecture probable. 

form than that of the bishop. One of the earliest abbatical Amongst the Carthaginians, persons of all conditions, 
staffs, the form of which can be seen in England, is pro- even commanders of armies, were subjected to \U but 
bably that represented on the tomb of abbot Vitalis, in the amongst the Romans it was considered as the punishment 
cloister of Westminster Abbey, who died in 1082. The most of slaves, and inflicted on that class only. With respect to 
splendid episcopal crosier remaining is that of William of the Jews, it seems doubtful whether crucifixion, as we 
Wykeham, of silver gilt, richly enamelled, which is exhi- understand it, was a mode of punishment used by them in 
bited to visitors in the chapel of New College, Oxford, to the antient times. The putting the sons of Saul to death by 
society of which the bishop himself bequeathed it in 1404. the Gibeonites has been adduced as furnishing evidence 
(See Lowth’s Life of Wyheham , 3rd edit. 8vo. Oxf. 1777, that crucifixion was practised by them (2 Samuel, cap. 21); 
p. 263, where it is engraved.) Crosiers in wood in antient but the practice does not seem to warrant the conclusion, 
times were usually buried with bishops and abbots in their It is however to be observed that the term ‘ hanging on % 
coffins: such a one, of red wood, the top carved into the tro4* is used in Scripture to describe crucifixion. (Acts, 101b 
rude form of a ram’s head, was found many years ago, upon chap., 38th verse.) 

opening the coffin of bishop Grosteste at Lincoln, who died Previous to crucifixion the sufferer was scourged. He 
in 1253. It lay across the body from the right shoulder to was also forced to carry his own cross; and this (amongst 
the left foot. At the bottom of the neck of this staff, upon the Romans at least) probably arose from the disgust and 
a brass plate, was this inscription : * Per baculi formam horror with which this instrument of punishment was 

Prelati uiscito northam.* (Gough, Sepulchr. Mon. vol. i. viewed and considered by that people, and their disinclina- 
p. 47.) tion even to touch it. (Cicero in Verrern .) The criminal 

CROSNO, an antient royal town in the circle of Jaslo, was accordingly condemned to bear his own instrument of 
in the north-eastern part of Austrian Galicia, lying in a torture. Previous to the infliction of the punishment, the 
beautiful and fertile valley between the Wyslaka and Mor- sufferer was stripped naked, and it is probable that he was 
vava. It contains upwards of 600 houses, with about 5000 laid down on the cross for the purpose of having the nails 
inhabitants ; an old palace, a chapter-house, a handsome driven in his hands and feet, or being fastened with ropes. 
Gothic collegiate church, built on the foundations of a which was sometimes the case. The cross was then ele- 
place of Arian worship, a Capuchin monastery of freestone, vated. Afterwards the legs were broken, wounds inflicted 
a Minorite cloister, and an hospital. The people are much with a spear, or other sharp instrument, to hasten death, 
engaged in the manufacture of inferior articles ; the'fairs are but this w as not invariably done. As death, in many 
numerously attended, and it is a place of deposit for the cases, did not ensue for a length of time, guards were 
wines of Hungary consumed in Galicia. placed to prevent the relatives or friends of the crucified 
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from giving them an j relief, or taking them away whilst 
alive, orTemoving their bodies after they were dead. 

The representations of crucifixions by painters are, in 
our opinion, calculated to give very erroneous notions both 
of the cross itself and the mode of punishment. It is not 
probable that the crosses actually used were so lofty or so 
large and massive as those which we see in pictures. Instru- 
ments of such dimensions would be perfectly unnecessary 
for the purpose. When we read in Josephus of hundreds 
of Jews being crucified by Vespasian and Titus in a day, 
we cannot suppose that so great a quantity of timber would 
be used on those occasions. The circumstance of the suf- 
ferer carrying his own cross weighs against the probability 
of its being of the size which these representations give it. 
It is not unusual in paintings to represent crucifixion as 
taking place after the cross is elevated, and the executioner 
is represented standing on a high ladder, and driving a nail 
into the hand of the crucified person. It seems much more 
likely that the sufferer was nailed to the cross before it 
was raised and fixed in the ground. * Pone crucem, servo,’ 
‘ Put the cross to the slave,* is the expression used by Ju- 
venal. Crucifixion sometimes took place with the head 
downwards, and St. Peter is said to have suffered death in 
this way. Death by the cross, in a strong and healthy per- 
son, must necessarily have been tedious and lingering, and 
instances have occurred of persons who, after remaining 
some time on the cross, were taken down, and survived. 
When the crucified person was only attached to the cross 
by ropes, this seems by no means extraordinary ; and even 
when it took place by nailing, neither the wounds them- 
selves nor the quantity of blood lost would be sufficient in 
all cases to bring on speedy death. During the reign of 
Louis XV. several women (religious enthusiasts, called 
Convulsionaires) voluntarily underwent crucifixion. Dr. 
Merand, an eye-witness at some of the meetings of these 
persons, relates that he was present at the crucifixion of 
two females, named Sister Rachel and Sister Felicity. 
They were laid down, fixed by nails five inches long driven 
firmly through both hands and feet into the wood of which 
the crosses were made. The crosses were then raised to a 
vertical position. In this manner they remained nailed, 
while other ceremonies of these fanatics proceeded. Sister 
Rachel, who had been first crucified, was then taken down : 
she lost very little blood. Sister Felicit6 was afterwards 
taken from her cross. Three small basins, called palettes, 
full of blood, flowed from her hands and feet. Their 
wounds were then dressed, and the meeting was terminated. 
Sister FelicitS declared that it was the twenty-first time 
she had undergone crucifixion. (Justus Lipsius, Roma 
lllustrata .) 

CROSS-BOW. [Archery.] 

CROSSARCHUS. [Viverrid*.] 

CROSSBILL. [Fringillid^.] 

CROTALO'PHORUS. [Rattlesnake.] 
CRO'TALUM (icporaXov), an antient musical instru- 
ment, which, it appears from medals, was used by the Cory- 
bantes, or priests of Cybele. The Crotalum differed from 
the sistrura, though the names are often confounded, and is 
by some supposed to have been of the castanet kind {Diet, 
de Trevoux). Some consider it as a cymbal of small dimen- 
sions; and from the allusions to it by Virgil, Lucretius, and 
others, we are inclined to be of the latter opinion. 
CRO'TALUS. [Rattlesnake.] 

CROTCHET, in music, a character or note formed of a 
round head, and a stem descending from the left side of the 
upper part — 

m 

It is the fourth part of a semibreve, and in slow time 
{largo, for instance,) its duration is about one second. 

CROTON (K poruiv), now Cotrone, a town on the east coast 
of Calabria, with a castle and a small port. [Calabria.] The 
district of Cotrone, one of the four into which the province 
of Calabria Ultra 2 is divided, contained, at the census of 
1824, 37,175 inhabitants, chiefly employed in agriculture. 
Croton was one of the oldest and most flourishing Greek 
colonies in Magna Gracia : its circuit was twelve Roman 
miles. It was famed for the salubrity of its climate, the 
fertility of its territory, and the beauty of its women. It 
was engaged in wars with its neighbours of Sybaris and 
the Locri ; it defeated the former (Herod, v. 44), and was de- 


feated by the latter in a great battle on the banka of the 
river Sagra. It was afterwards taken by surprise by Dio- 
nysius of Syracuse, and subsequently devastated by Pyr- 
rhus. During the second Punic war it was besieged by a 
combined force of Carthaginians and Bruttians, and the in- 
habitants, who were reduced to 20,000, were unable to 
defend the large extent of their walls. They surrendered, 
and afterwards sought a refuge among their antient enemies 
the Locri (Livy, xxiii. 30). The Romans afterwards sent 
a colony to Croton. This town was the birthplace of Milo 
the athleta, of whose strength wonderful stories are told, of 
several celebrated physicians and philosophers, and w as also 
the residence of Pythagoras. 



British Museum. Actual Site. SUrer. Weight 118 grain*. 


CROTON, an euphorbiaceoOs genus comprehending 
a large number of species, many of which have important 
medical properties. It is distinguished from Other genera 
of its order by monoecious flowers ; the males with a 5- 
parted valvular calyx ; 5 petals, 5 glands alternate with the 
petals ; and a definite number of distinct stamens ; the 
females with a 5-parted calyx ; no petals ; three bifid or 
multifid styles ; 5 glands surrounding the ovary, and a tri- 
coccous fruit. The species are extremely diversified in ap- 
pearance, some being trees, others bushes, others herbaceous 
plants ; many with serrated or lobed leaves, many with en- 
tire ones ; sometimes covered with hair, sometimes naked 
and now with a small compact, now with long lax inflo 
rescence. The following are a few of the more remarkable 
species : — 

1. Croton Cascarilla. Leaves lanceolate, acute, quite 
entire, stalked, downy on the under surface. Stem arbo- 
rescent. A native of the Bahamas, St. Domingo, and 
Florida. F6e considers it quite certain that this species is 
what furnishes the cascarilla bark of commerce ; but others 
ascribe it to Croton Eleutheria ; and Schiede suspects that 
it may be rather the produce of C. Pseudo-china, which he 
found to be the real Quina blanca of the apothecaries of 
J alapa. 

2. Croton Tiglium. Leaves ovate, smooth, acuminate, 
serrated. Stem arborescent Flowers in terminal spikes. 
Fruit smooth, the size of a hazel nut. An inhabitant of 
the Moluccas, Ceylon, and other parts of the East Indies. 
This plant is at once the most active and dangerous of dras- 
tic purgatives ; every part, wood, leaves, and fruit, seems to 
participate equally in the energy. The leaves are so acrid 
as to inflame the mouth, lips, and fauces of those who 
merely chew them, bringing on swelling and producing a 
sensation of burning as fer as the anus. The seeds thrown 
into water intoxicate fish. Ten or twenty fruits bruised 
with honey have been known to kill a horse by the violent 
diarrhoea they have produced. Hence the oil obtained 
from the seeds, when used medicinally, has to be adminis- 
tered with extreme care. 

3. Croton lacciferum. Leaves ovate, downy, serrulated, 
stalked ; calyxes downy ; flowers in terminal spikes ; fruits 
small and velvety. A native of the East Indies. This species 
is said to ftirnish the finest of all the 9orts of lac, but scarcely 
ever to find its way to England. It is very pure, of a bright 
red, and furnishes a brilliant varnish in Ceylon. 

Croton Draco , a Mexican plant, with long, heart-shaped, 
woolly leaves ; with C. spk&rocarpum and sanguifktum 
yields, when wounded, a resinous substance of a deep red 
colour, resembling dragon’s blood. Others are merely aro- 
matic ; from C. oalsamiferum, the liqueur called Ban da 
Mantes is distilled ; C. aromaticnm, niveum , fragrant and 
coriaceum, have similar qualities ; and C. thurifertm 
exudes a fragrant resin analogous to incense. • 
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Medicinal Properties . — Cascarilla bark is yielded by the 
Croton Cascarilla (Don), a tree or shrub, growing in the vi- 
cinity of Jalapa, and in the district of Plan del Rio, in the 
province of Vera Cruz, Mexico, where it is known by the 
name of Copalche, or Quina Blanca. It most likely comes to 
Europe through the Bahama islands, from one of which the 
appellation Eleutheria is derived ; but it is not yielded by 
any plant indigenous to these islands. (D. Don, in Jamie- 
son’s Journal \ vol. xvi. p. 367.) 

The bark occurs in pieces about a foot long, which are 
tubular, or overlapping ; externally covered with a cuticle, 
which easily peels off, so that the liber or bark is often ex- 
posed, in which case it feels soft and cork-like. The 
colour externally is yellowish, ash-grey, or varying to red- 
dish-brown; this last colour is mostly owing to the pre- 
sence of lichens. The surface is also marked by irregular, 
deep, longitudinal furrows. The inner surface is a dirty or 
rusty brown colour. Odour faintly aromatic : taste bitter, 
not unpleasant, and stimulating. No alkaloid has been 
detected in it, but it possesses much volatile oil ; one pound 
of bark yields one drachm and a half of volatile oil. This 
bark is sometimes mixed with the cinchona barks, 
being called gray-fever bark ; a substitution in no respect 
hurtful 

The action of cascarilla on the human system depends 
partly on its bitter principle, and partly on its volatile oil ; 
by the former it approaches the pure bitters, by the latter 
the aromatic stimulants. It possesses this great advantage 
over almost all other tonic medicines, that it is more easily 
digested by the stomach, when no other affection of that 
organ exists than debility and inactivity. This property 
can only be imparted to other tonics by the addition of aro- 
matics, while it is possessed naturally by this spontaneous 
combination. In the treatment of pure indigestion from 
weakness of the stomaeh and alimentary canal, cascarilla 
merits the preference. It is likewise of much utility in the 
treatment of intermittent and nervous fevers, and chronic 
diarrhoea dependent upon debility; provided no inflam- 
matory condition of the mucous membranes of the stomach 
or intestines co-exists. 

Powder or infusion is the best mode of administration ; 
decoction is objectionable from dissipating the volatile oil. 
CROTON OIL. The seeds of the Qaoton Tiglii were 


formerly used as a drastic purgative medicine, under the 
name of grains of Tilly, or Molucca grains ; but at present 
the oil only is employed. The seeds are roasted and then 
subjected to compression; the oil is therefore termed an 
expressed oil. It is of a honey-yellow or brownish colour, 
of moderate consistence, having an odour resembling the 
resin of jalap ; the taste is at first slightly rancid, after- 
wards acrid, causing a feeling of burning in the throat, 
which lasts for several hours. 

A portion of the oil is taken up by alcohol, and more by 
©ther ; it is however soluble in every proportion in fixed 
and volatile oils. It is supposed to contain a peculiar prin- 
ciple termed Tiglin, in the proportion, when the oil is ge- 
nuine, of 45 per cent. It is often adulterated with olive 
or castor oil, which admixtures may be detected by the 
process suggested by Dr. Nimmo. An artificially prepared 
substitute, sometimes met with, is a mixture of the resin of 
jalap, Canada balsam, fixed oil, euphorbium, &c. (Horst.) 
The oil of the seeds of Jatropha Curcas (Linn.) is also 
sometimes mixed with the genuiue oil. In the dose of one 
drop (when the pure oil is used) it produces considerable 
purgative effect, and may be very advantageously employed 
when difficulty of swallowing exists, since its application to 
the tongue is often sufficient to ensure the purgative action. 
Hence in cases of apoplexy, or paralysis of the throat, the 
desired effect may be obtained even when the patient is 
insensible. In the treatment of that form of inflammation 
of the brain termed hydrocephalus, even when effusion 
appears to have taken place, and torpor or paralysis exists, 
croton oil will often bring about the recovery of the sufferer. 
(See Abercrombie on Diseases qf the Brain , 1st edit, 
p. 157.) In cases of impending apoplexy croton oil is of 
incalculable value. It is likewiso used, but sometimes very 
improperly, in cases of obstruction of the intestinal canal. 
It is however useful in aiding in the expulsion of the tape- 
worm, when proper anthelmintic medicines have been 
prescribed. The powerful impression which it makes on the 
intestinal canal renders it useful in some cases of dropsy. 
It is in most instances proper to combine it with castor oil, 
almond emulsion, or an alkali, to lessen its acrimony. 

CROTO'PHAGA, Linn.; Crotojyhagus , Browne, Bris- 
son ; a genus of birds placed by Losson under the third 
family net Sr or amp hes, of the order Grimpeurs (scansores* ), 
Cuvier ; Zygodactyli , Temm. ; Sy trains Zygodactyles , 
Vieill.. 

Bill snort, very much compressed, arched, without den- 
tilations, elevated, and surmounted by a vertical and tren- 
chant crest ; nostrils basilary, open ; fourth and fifth 
quills longest; tail feathers long, rounded. 

These birds are called Ani and Anno in Guiana and Bra- 
zil, and Anno in Paraguay. In Mexico they are named, 
according to Hernandez, Cacalotototl, and in the Antilles 
Bouts de petun, Amangoua, Diahles de Savannes , and Per- 
roquets noirs. In Cayenne their common name is Bouilleur 
de Canari . Their general colour is black, with more or 
less of metallic reflections. 

Geographical Distribution. — A considerable portion of 
America ; principally the hot and humid parts, but the 
south more especially ; and the Antilles. 

Habits , Food, fyc. — The anis live in flocks, and are so far 
from timid, that when they see their companions fall before 
the gun, the survivors fly but a short way, and then again 
pitch. Bushes, the skirts of woods, and the borders of 
flooded savannahs are their fhvourite haunts. Their food 
consists of small lizards, insects, and seeds. Many pairs 
are said to use the same nest, built on the branches of trees, 
and of large dimensions, when considered in relation to the 
number of couples occupying it, where they lay yid hatch 
their young in concert. 

Example, Crotophaga Ani. Black, with bronzed tints 
in some lights. Size rather larger than that of the common 
blackbird: less than that of a jackdaw. Locality, moist 
.-avannahs and the neighbourhood of water, in the West 
India Islands, Carolina, Brazil, Paraguay, &c. It is the 
Razor-billed blackbird qf Jamaica of Catesby, the Savannah 
blackbird of the English colonists, and the great blackbird 
of Sloane. 

Browne (Hist, of Jamaica ) thus describes it. * This bird 
is about the size of a Barbary dove, or something larger, 
black all over, and splay-footed, like a parrot. It has a 
long square tail, a broad compressed bill, and a short thin 
tongue ; but the beak, or upper part of the ‘bill, i& flatted 

• Bird* which have the external toe directed back wnnla. 
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on the sides, arched and sharp above, and straight at the 
edges below. They live chiefly upon ticks and otner small 
vermin, and may frequently be seen jumping about all the 
cows and oxen in the fields ; nay, they are often observed 
to fly on their backs, unless they lie down for -them, which, 
if much troubled with ticks, they generally do when they 
see the birds about them ; but if the beast fee heedless, they 
hop once or twice round it, looking it very earnestly in the 
face every time they pass, as if they seemed to know that it 
was only requisite to be seen, to be indulged. They are 
very noisy birds, and one of the most common sorts in 
all the pastures of Jamaica. Their flight is low and 
short. 

Sloane thus describes his specimen, under the name of* 
the great blackbird. 4 This was thirteen inches long from 
the end of the bill to the end of the tail, and about fifteen 
inches from the end of one wing to the end of the other, 
both being extended; the bill was three-quarters of an 
inch long, and black, the under mandible being straight, 
the upper of a singular make, distinguishing it from otner 
birds ; for it was arched or round, raised high, flat and thin 
on the upper round edge. The feet have three toes before 
and one behind (though Marcgrave says otherwise). The 
legs are two inches long, and black as jet ; the middle toe 
before is one inch ana a half long, armed with a pretty 
sharp claw, and the other toes proportionable. The colour 
of the feathers all over is black. The stomach of this bird 
was pretty thick ; it w T as very full of grasshoppers, beetles, 
&c., disjointed and partly dissolved. 

4 It haunts the woods on the edges of the savannahs, and 
is very common, making a loud noise upon the sight of 
mankind, which alarms all the fowl in their neighbour- 
hood, so that they are very prejudicial to fowlers ; but, on 
the other hand, when negroes run from their masters and 
are pursued by them in the woods to be brought back to 
their service, these birds, on sight of them, as or other men, 
will make a noise and direct tne pursuers which way they 
must take to follow their blacks, who otherwise might live 
always in the remoter inland woods in pleasure and idle- 
ness/ 

4 Perhaps this bird may have the toes sometimes two be- 
fore, at otner times two behind.* 

Sloane’s doubt may have arisen from a casual examina- 
tion of dead specimens. The fact is, that the external toe 
in some scansorial birds can be directed backwards, but not 
forwards to any extent 

These birds are easily tamed, and maybe taught to speak. 
Their flesh is said to have a bad odour. 


[Crotophaga AnL] 

CROUP, a specific inflammation of the air tubes, giving 
rise to a peculiar secretion, which concretes almost imme- 
diately it is formed, producing a false membrane, which 
lines die affected parts. It has been shown [Catarrh] that 


the mucous membrane which lines the air passages is sub- 
ject to two different kinds of inflammation, each presenting 
distinctive characters. In one the inflammation produces a 
secretion which does not concrete, constituting all the va- 
rieties of bronchitis, catarrh, &c. In the other the inflam- 
mation produces a secretion which consolidates almost the 
moment it is formed, giving rise to the various pheno- 
mena which constitute the peculiar disease denominated 
Croup. 

That the inflammation which terminates in the formation 
of the secretion peculiar to croup is of a specific nature, is 
argued, first, because it uniformly terminates in the pro- 
duction of this peculiar secretion ; and, secondly, because 
this secretion is obviously not dependent on the intensity of 
the inflammatory action, since the phenomena characteristic 
of inflammation are often less acute in croup than in ca- 
tarrh. It has been conjectured that catarrh depends upon 
inflammation of the secreting follicles of the mucous mem- 
brane, and that croup depends upon inflammation of the 
capillary arteries of its tissue, a conjecture which is probably 
correct, though in the present state of our knowledge it 
must be regarded merely as a conjecture. As the inflam- 
mation, however, presents in the essential phenomena cha- 
racters so different, it is convenient to distinguish the one 
from the other by distinct names, and accordingly the 
; former is termed Catarrhal, and the latter Plastic Inflam- 
mation 

The false membrane, the result of plastic or croupal in- 
flammation, moulds itself to the part inflamed ; it does not 
extend beyond the inflamed portion of the mucous mem- 
brane ; it varies in thickness from half a line to a line ; it 
is of a white or whity-brown colour ; it has the consistence 
of boiled white of egg, and its firmness is always greatest 
where it is thickest. When it is raised from the mucous 
membrane, the latter is always found to be reddened and 
swollen, but rarely to the degree common in catarrh. 

Thi3 morbid secretion is most commonly poured out ou 
that portion of the windpipe which constitutes the larynx ; 
hence in general the larynx forms the peculiar and proper 
seat of croup ; but the site of this adventitious membrane is 
by no means confined to the larynx ; it often extends above 
to the glottis and epiglottis, and below to the bronchial 
tubes. When, as happens in the great majority of cases, 
the adventitious membrane is confined to the larynx and 
epiglottis, it presents the characters just described; but 
when it extenas into the bronchial tubes it becomes modi- 
fied in its appearance. It is then generally * formed into 
a single cylinder, but occasionally into a series of tubes in- 
closed within each other in the closest contact, and forming 
altogether a solid body, of a thick and tolerably firm struc- 
ture, and in the exact form of the tube from whence it has 
been abstracted. Upon making a transverse section of this 
polypi form substance, concentric laminae are very apparent, 
it adheres but slightly to the mucous surface, and may 
easily after death be drawn out entire, presenting a com- 
plete mould of a large bronchial tube, with all its subdivi- 
sions, down to its minutest ramifications.* 

Though in the croup the deposition of the adventitious 
membrane is commonly confined to the larynx, yet other 
parts of the mucous membrane in the immediate neighbour- 
hood of the larynx are sometimes the seat of plastic inflam- 
mation, terminating in the formation of a precisely analo- 
gous morbid secretion. Occasionally 4 small yellowish-grey 
spots appear upon the fauces, surrounded by the mucous 
membrane, highly and darkly reddened. These spots en- 
large, coalesce, and form a continuous false membrane, of 
the colour and consistence of the huffy coat of the blood, 
lining the throat more or less completely. Sometimes it is 
seen to cover the posterior half of the tongue, so that its 
anterior part might he elevated by a probe in a membranous 
form ; occasionally, though not often, it passes down the 
oesophagus even into the stomach, but much more fre- 
quently it extends into the lung, producing all the symp- 
toms of croup. When plastic inflammation is seated in the 
fauces, it gives rise to a disease called Cynanche Maligna, 
or Gangrenous Sore Throat, so named from the supposition 
that the spots on the fauces consist of gangrenous sloughs : 
hut more careful observation has demonstrated that they 
consist of an adventitious membrane. Nevertheless, gan- 
grene does occasionally, though not very rarely, co-exist 
with the deposition of a fictitious membrane, that is, the 
false membrane is deposited over a gangrenous surface.* 

; It is remarkable that in general the seat of plastic in 
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flammation is strictly limited to the larynx* trachea, and 
bronchi in children; and to the fauces in adults: hence 
children are by far the most subject to croup, while those of 
more advanced age are seldom or never attacked with croup 
as a primary disease, but with cynanche maligna, or gan- 
grenous sore throat. 

The most striking and characteristic symptoms of croup 
of course depend on the consequences that result from the 
obstruction to the free passage of the air to the lungs, that 
is, impeded respiration and change of the voice. The re- 
spiration is impeded in proportion to the quantity of adven- 
titious membrane that is formed, and the consequent degree 
in which the calibre of the air-tube is diminished ; in pro- 
portion to which must of course be the diminution in the 
column of air admitted to the lung. The air-passage in the 
progress of the disease is often obstructed to such a degree 
as to produce a most painful feeling of suffocation, attended 
with all the signs that denote the imminent danger of suf- 
focation, and death is constantly occasioned by the narrow- 
ing of the air- tube to such an extent as actually to produce 
suffocation. In milder cases, when not impeded to this ex- 
treme degree, the respiration is still always difficult, anxious, 
and distressing. The edges of the circumference of the in- 
ferior extremity of the adventitious deposit being loose, 
mucous, and soft, frequently adhere to each other, so as to 
close up the tube, ana require a strong effort of inspiration 
to overcome the temporary obstruction. ‘ I have seen,* says 
Dr. Davies, * a slight film of pseudo-membrane traversing 
the upper part of the larynx suffocate an infant almost in- 
stantly. The dyspnoea becomes always great when the con- 
cretion separates, and if it be not quickly expectorated, often 
destroys the patient immediately.* 

Owing to the diseased condition of the air-tubes the acts 
of rospiration and of coughing produce peculiar sounds. 
The inspiration is sonorous and ringing, as if the sound were 
formed and resounded in a brazen tube. Sometimes it is 
dry and hissing, resembling the sound produced by a piston 
forced through a dry pump, or by a crowing noise similar to 
that emitted by a chicken in the pip. The croupal cough is 
a peculiar, loud, clangous, ringing sound, which has caused 
it to be almost universally compared to the crowing of a 
cock. The voice partakes of the same character, being 
shrill and hoar 90 . 

The fever excited in the system by this local inflamma- 
tion is commonly acute and intense. The skin is burning 
hot ; the face flushed, sometimes covered with perspiration ; 
the eyes prominent, injected, or watery ; the carotid arteries 
throb powerfully; the jugular veins are tumid, and the 
pulse at the wrist is frequent, hard, and wiry. Sometimes, 
on the contrary, the febrile symptoms are of a low or asthe- 
nic character ; the skin cool, and of a dirty pallid colour ; 
the pulse frequent, but exceedingly feeble; the breath 
feetia, and the general prostration extreme. 

As the disease advances, the restlessness and anxiety of 
the patient increase; the hand is constantly applied to the 
throat, which is often slightly tumified externally, and some- 
times painful to the touch ; the respiration becomes more 
and more difficult, the cough convulsive and exhausting, 
the countenance bloated, and the cheeks and lips either 
livid or exceedingly pale. In this stage the pulse becomes 
small, weak, and irregular, the eyes sunk, the skin cold and 
clammy, the voice lost, or capable only of a whisper ; the 
head is constantly tossed back ; the throat often seized as if 
to remove an obstacle to respiration; violent efforts are 
made to expand the lungs, and death at length puts an end 
to a state of intense suffering, either by convulsive suffoca- 
tion, or by the subsidence oi the restlessness and violence 
into a state of profbund lethargy and stupor. 

Croup, as has been stated, is almost peculiar to infants. 
It may occur at any period from the second month after 
birth to puberty ; and the younger the child is, after it is 
weaned, the more liable it is to the disease. It is most apt 
to occur in the sanguineous temperament and the full babit. 
It often seizes a child not perfectly recovered from a pre- 
vious illness, and is liable to a recurrence at distant inter- 
vals on exposure to causes which ordinarily produce only 
common catarrh. Yet it occasionally occurs in the adult, 
generally as a consequence of its extension from the fauces 
to the larynx. It is chietly prevalent in the neighbourhood 
of large bodies of water, running or stagnant, salt or fresh, 
and especially among the ragged and half-starved children 
of the poor, who live on the sea-coast, or near the banks of 
rivers or canals. But it also occasionally prevails in cither 


situations as an epidemic, especially during tne continuance 
of north or easterly winds, after heavy and long-continued 
falls of rain. 

There is perhaps no disease to which the human body is 
subject the progress of which is so frightfully rapid. In a 
few hours after the attack, the morbid secretion is often 
formed to such an extent, as to prove inevitably mortal ; yet 
the inflammation of which it is the result mignt have been 
checked by immediate, vigorous, and judicious treatment. 
It is therefore of the last importance that those who hav 
the care of infants and young children should be familiar 
with the first signs of the approach of this dreadful malady 
Of these a graphic description has been given by Dr. Cheyne 
who had abundant experience of the disease in situa 
tions in which it is but too prevalent. After having pointed 
out the importance of attending to the first appearance o. 
hoarseness, which in very young children does not usually 
attend common catarrh, and consequently, when observed 
in a child living in a district whicn generates croup, this 
symptom is always much more deserving of attention, espe- 
cially if accompanied with a rough cough, than it would bo 
after puberty, this excellent physician says, — 

‘ In the approach of an attack of croup, which almost 
always takes place in the evening probably of a day during 
which the child has been exposca to the weather, and often 
after catarrhal symptoms have existed for several days, he 
may be observed to be excited ; in variable spirits ; more 
ready than usual to laugh or to cry ; a little flushed, occa- 
sionally coughing ; the sound of the cough being rough, like 
that which attends the catarrhal stage of the measles. More 
generally however Hie patient has been for some time in 
bed and asleep before the nature of the disease with which 
he is threatened is apparent ; then, perhaps without awaking, 
he gives a very unusual cough, well known to any one who 
has witnessed an attack of the croup ; it rings as if the child 
had coughed through a brazen trumpet ; it is truly a turns 
clangosa ; it penetrates the walls and floor of the apart- 
ment, and startles the experienced mother — “ Oh,l am afraid 
our child is taking the croup!** She runs to the nursery, 
finds her child sleeping softly, and hopes she may be mis- 
taken. But remaining to tend him, before long the ringing 
cough, a single cough, is repeated again and again : the 
patient is roused, and then a new symptom is remarked ; 
the sound of his voice is changed ; puling, and as if the 
throat were swelled, it corresponds with the cough: the 
cough is succeeded by a sonorous inspiration, not unlike the 
kink in pertussis — a crowing noise, not so shrill, but similar 
to the sound emitted by a chicken in the pip (which in 
some parts of Scotland is called the roup, hence probably 
the word croup) ; the breathing, hitherto inaudible and na- 
tural, now becomes audible, and a little slower than com- 
mon, as if the breath w ere forced through a narrow tubo ; 
and this is more remarkable as the disease advances. A 
blush of inflammation may sometimes be detected on the 
fauces, and in some rare instances a slight degree of swelling 
round the larynx, and the child complains of uneasiness in 
his throat, and says he is choking. The ringing cough, fol- 
lowed by crowing inspiration, the breathing as if the air 
were drawn into the lungs by a piston, the flushed face, the 
tearful and blood-shot eye ; quick, hard, and incompressible 
pulse ; hot dry skin ; thirst, and high-coloured urine — form 
a combination of symptoms which indicate the complete 
establishment of the disease. Sometimes the symptoms 
enumerated subside about midnight, even in the absence 
of medical treatment ; perhaps to return in the course dt 
the following evening. From seven or eight o’clock till 
midnight this complaint is always at its height; but in 
general, unless the patient be treated with promptitude and 
judgment, the disease may be expected to terminate fatally ; 
a new order of symptoms, the second stage of croup, as it is 
called, taking place in the course of the next day/ 

If the diet of the child be changed from its ordinary food 
to that of the simplest and blandest kind, as gruel or arrow- 
root, the moment the hoarse cough and rough voice are 
perceived ; if it be immediately placed and kept in bed in 
an equable and moderately warm temperature, and one 
grain or two grains of the powder of ipecacuanha be given 
every hour, or every alternate hour, all the symptoms may 
subside without any farther remedies, and the threatened 
attack be effectually prevented; but if with this hoarse 
cough and rough voice the child be allowed its ordinary 
diet, and be exposed as usual to the open air, the atta*>k wiU 
hasten on in the mode described until the disease is fully 
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established ; and then any treatment that may be employed, 
to be of the least avail, must be most energetic. The 
prompt employment of the most powerful remedies is indis- 
pensable ; yet they must be administered with cautious and 
judicious boldness. It is a disease in which the inflamma- 
tion, which it is the great object of medical treatment to 
subdue, is not so much of a violent as of a peculiar character, 
and this renders it necessary that the practitioner should be 
guarded in the administration of some of the more powerful 
remedies to which he must resort, and especially in the em- 
ployment of blood-letting. When the fever is intense, the 
skin hot, the pulse full and hard, and the patient plethoric, 
bleeding must, indeed, be employed, and carried as far as 
the strength will admit ; but experience has amply shown 
that in this disease the strength will not admit of its being 
carried as far as is safe and even necessary in diseases 
purely inflammatory. Bleeding, either by the lancet or by 
leeches, which latter should never be applied to the throat 
itself, but to its immediate neighbourhood, is a most power- 
ful auxiliary; but it is not the remedy to be relied on. 
That is mercury, which should be given instantly and 
efficiently, that is, in doses of from one to three grains of 
calomel every hour, or every two hours, until the mouth be 
affected, the breath foetid, or the patient relieved. If the 
calomel irritate the bowels, the hydrargyrum cum creta 
may be substituted, or a free inunction of the mercurial 
ointment, which latter may be conjoined with the calomel, 
or the mercury and chalk powder. Many practitioners pre- 
fer the full employment of tartar emetic to the mercurial 
plan of treatment. All agree that blisters are useful auxi- 
liaries, applied at the bottom of the sternum, or between 
the shoulders, but never at the throat. The vomiting pro- 
duced by the tartar emetic sometimes powerfully promotes 
the expulsion of the adventitious membrane. Tnere are 
other remedies of minor importance, the judicious em- 
ployment of which may assist in putting a stop to the pro- 
gress of this most formidable malady. The use or abuse 
of these cannot be discussed here; but what has been 
stated may excite the attention of the mother, and guide 
her to the choice of efficient remedies in the first hour or 
two of the attack, during which it may not be always pos- 
sible to obtain medical aid. (Dr. Cheyne on Croup ; Dr. 
T. Davies on the Diseases of the Lungs and Heart , in loco. 
Goelis Tract, de Rite Cognoscenda et Sananda Angina 
Membranacea; Copland, Diet. of Pract. Med.; and Cyclop . 
Pract. Med. in loc.) 

CROWFOOT, the vulgar name of the different spdfeies 
of Ranunculus. 

CROWLAND. [Lincolnshire.] 

CROWN, the ornament of the head which denotes im- 
perial or royal dignity, from the Latin corona. The radi- 
ated appears to be the earliest form of the royal crown with 
which we are acquainted. It appears upon the heads of the 
figures which are represented upon the Persian darics • ra- 
diated crowns also occur on the coins of Antiochus IV. of 
Syria, and of his successors ; on many of those of the Greek 
cities ; and on those of Augustus and other emperors down 
to the very destruction of the Roman empire. The stro- 
phium, bandelet, or fillet, and the laurel wreath, were also 
used as crowns in very remote times : the strophium was 
the most universal of all. In Constantine’s time the fillet 
of pearls came into use ; which the latter Byzantine em- 
perors turned into a kind of coronet. Focas, as he is 
called upon his coins (net Phocas), has a plain low 
crown. Later emperors varied its form according to their 
fancy. Manuel Palmologus, who was crowned in 1363, 
is represented wearing a close crown studded with pearls. 
(See Du Cange, Hist. Byzant., p. 242.) The trefoil upon 
the crown is thought to be of Gothic introduction. We 
find it on the crowns of Clovis and his sons, which 
has induced antiquaries to call it the fleur-de-lis (Mont- 
fuucon, Monum, ae la Mon . F>\, p. xxviii. Diss. prelim.), 
but the truth is, these trefoils were used on Constan- 
tinopoiitan crowns before the time of the Franks (Ibid., 
p. xxxii.), and afterwards on those of German princes no 
way allied to Charlemagne. (See Montf. i., xxxiii.) Au- 
brey, the antiquary, was of opinion that the fleur-de-lis is 
really a spear-head adorned ; no flower of that kind having 
the middle part solid. 

Crowns were placed on the statues and images of the 
heathen gods, as well as worn by the priests in sacrificing. 
Some antiquaries have even thought that the crown was 
originally rather a religious than a civil ornament ; and 


that it only became common ’to kings, inasmuch as the 
antient kings were priests as well as princes. 

In regard to the crown as used in our own country, a 
fillet diadem of pearls appears on several of the Saxon Sceat- 
tae ; upon one or two others a radiated diadem occurs. (See 
Ruding s Annals of the Coinage of Britain, pi. 6, 7.) Simi- 
lar diadems or fillets adorn the heads of many of the Hep- 
tarchic kings, and continue as the most common crown upon 
I our coins through the whole of the Saxon series. The circle 
surmounted by three small projections first occurs upon the 
coins of Athelstan ; on some of Edred’s coins the projections 
end in pearls. A radiated cap appears first on a coin of Ethel- 
red II., and the trefoil ornament upon the crown upon a 
few of the coins of Canute. Several varieties of arched 
cap and crown appear upon the coins of Edward the Con- 
fessor. (See Ruding’s plates, 15—23.) The close or arched 
crown, which appears on some of Edward the Confessor’s 
coins, is used on all the types of Harold, and was adopted 
by the earlier Norman kings. On Edward the Confessor’s 
and the Conqueror’s coins, we see labels appended at each 
ear ; these, as we learn from an anecdote related by William 
of Malmsbury, in wearing the actual crown, were fastened 
by a clasp or button beneath the chin. On the coins of 
Stephen and Henry II, the open crown with fleurs-de-lis 
appears. Henry III. wears on his seals a crown fleury, 
pointed or rayed, the points raised, but not high, between 
the flowers ; in his second seal the points are wanting, as 
on that on his tomb ; but in Mathew Paris we read he was 
first crowned with a circle of gold. Edw ard I. has a similar 
crown on his coins and seals to that of Henry III. as well as 
his queen upon her tomb ; so have his successors Edw. Ill, 
Rich. II., Henry IV. and V. Evelyn ( Numism ., p. 34) says 
the monarchs of England were the first who pretended to 
the arched crown ; that is, as it appears in modem times. 
Selden {Titles of Honour , edit. 1762, b. i. chap. 8) says 
he had read that Henry V. was the first of them who had 
a crown of the kind. In a window of Ockholt-house in 
Berkshire, built by John Norreys, Esq., in 1465, there cer- 
tainly remained, till within a very few years, the arms of 
Henry VI. and his queen Margaret of Anjou, in separate 
coats, both surmounted by the arched barred crown ; 
from Henry VII. downward, this arched crown, with the 
globe and cross, has been continued. 

In France Louis XII. wore a single bar arched over his 
crown, about 1500 ; before, only a cap, till he married 
Henry Vfll.’s sister. (See his coins.) Till Francis I. an 
open flowery border, somewhat like our ducal coronet, was 
generally used. In Spain, Philip II., after he married Queen 
Mary, used a barred crown. In Germany, Maximilian, 
grandfather of Charles V., first w r ore an arch over a ducal 
coronet. In Denmark, Christian III., after he came into 
England, used the barred crown. James IV., on his mar- 
riage with Margaret, daughter of Henry VII., introduced 
it into Scotland. John Duke of Braganza was the first 
who used it in Portugal. (See Gough’s Sepulchr. Monu- 
ments , i., exxx. cxxxi. ; ii. ccviii.) 

Among the Romans there were various kinds of crowns 
distributed as rewards for military and other achievements. 
The principal were the Civic, the Mural, the Naval or Ros- 
tral crown, the Obsidional, and the Triumphal. 

CROWN OF THE SUN, Ecu d Or au Soleil , was a 
French coin, first struck by Louis XI. of France, in 1475. 
(Le Blanc, Traite Hisiorique des Monnoyes de France , 4to., 
Par. 1690, p. 305.) The reader is, no doubt, aware, that 
from an early period the circulation of foreign money, of 
various countries, was not only adopted but even le- 
galized in England. By proclamation, 25 May, 14 Henry 
VIII., Crowns qf the Sun , ducats, and crowns of gold not 
of the sun, were ordered to be received in currency, the 
crowns of the sun not clipped to go at four shillings and 
fourpence sterling. Under Edw. VI., in August, 1549, they 
were ordered by proclamation to pass for seven shillings : 
and again reduced to pass for six shillings and fourpence, 
by another proclamation, dated in the same year on Dec. i. 
Ihey were kept at the same rate of currency, six shillings 
and fourpence, by proclamations from Queen Mary I. in 
1553 and 1554. 

CROWS. [Corvid,®.] 

CROYDON, a market- town in the hundred of Wal- 
lington, county of Surrey ; nine and a half miles south of 
London : population in 1831, 12,447. The parish is very ex- 
teiisive, being thirty-six miles in circumference, andcon- 
taining about 10,000 acres. In the survey of 1646, it is 
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described as consisting of 836 acres, 1 having herbage fbr 
all manner of cattle, and mastage for swine without stint* 
The name, which in Domes-day Book is Croinedone (croie, 
chalk, and dune, hill), appears to be derived from the locality 
of the town on the edge of the chalk. The situation, from 
its contiguity to the Bansted Downs, is pleasant and very 
healthy. The houses form one principal street about a 
mile in length ; of neat appearance and tolerably well paved 
and lighted. Some antiquarians (Dr. Stukeley*s Itinerary) 
identify Croydon with the Noviomagus of Antoninus, there 
being still, on Broad Green, in the neighbourhood, some 
traces of the Roman road from London to Arundel. At 
the Norman Conquest the manor, with a royal palace, was 
given to Lanfranc, archbishop of Canterbury. Ibis palace, 
during a long period, was a chief residence of the suc- 
ceeding primates. It was built of timber, and was in 1278 
in its original state. No part of the present structure is 
older than the fourteenth century ; and large portions of it 
were rebuilt by archbishops Wake and Herring. Here 
queen Elizabeth and her court were sumptuously enter- 
tained by archbishops Parker and Whitgift. In 1780 it 
was sold, and became a calico manufactory, and the gardens 
were used for bleaching grounds. The present summer 
residence of the archbishop of Canterbury is three and a 
half miles from Croydon, at the mansion in Addington 
Park, which stands on the site of a hunting seat of 
Henry VIH. During the wars of the barons with Henry HI. 
in 1264, the citizens of London retreated to Croydon, and 
were there defeated by the royal troops with great slaughter. 
Croydon Park, in the time of Richard II. was kept by the 
mayor of London, Sir Wm. Walworth, who stabbed Wat 
Tyler. Antiquities worthy of notice are a cluster of twenty- 
five tumuli and barrows on a hill towards Addington; 
and on Thunderfield common, a circular encampment en- 
closing with a double moat an area of two acres. Gold coins 
have been found of Domitian, Valentinian, and other Roman 
emperors. There are several antient charitable foundations, 
the principal of which are the hospital or almshouse of the 
Holy Trinity, built by archbishop Whitgift in 1596, and 
well endowed for the maintenance of thirty-four decayed 
housekeepers; and a school for girls, founded by archbishop 
Tennison. *A school for 150 children is supported by the 
society of friends. The East India Company’s College of 
Cadets at Addiscombe House near Croydon, has fourteen 
professors and masters, and about 140 students. The parish 
church of St. John s is the largest and finest in the county. 
It is built of freestone and flint, with a lofty embattled 
tower surmounted with pinnacles. The interior contains 
several magnificent monuments of the archbishops there 
interred; Drs. Herring, Potter, Wake, Abbot; and especi- 
ally those of Sheldon and Whitgift. The windows were 
formerly remarkable for much beautiful painted glass; but 
in Cromwell’s time the Puritans completely destroyed it. 
Near the church is the source of the Wandle, a small stream 
which flows into the Thames and abounds in excellent 
trout. A new church has been erected by the parliamentary 
commission. The town hall, in which tne assizes are held, 
and the gaol, are commodious and substantial stone build- 
ings. There are barracks with extensive accommodation 
for artillery; and a theatre. The Croydon canal com- 
municates with the grand Surrey canal at Deptford. A 
railroad runs from Wandsworth to Croydon, and thence 
to Merstham near Reigate. A new rail-road to London 
is about to be constructed. Croydon is the election town 
for the eastern division of the county. The market on 
Wednesday is well supplied with corn, especially oats, and 
the fair on October the second is noted for the sale of 
walnuts. An elaborate account of the town, church, and 
archiepiscopal palace, is given in Dr. Ducarel s history of 
Croydon (inserted in the Bibliotheca Topographica Brit. 
vol. ii.). See also Ly sons’ Environs of London , vol. i. p. 170, 
and Britton’s Beauties qf England , vol. xiv. p. 122. 

CROZO'PHORA TINCTO'RIA, a small, prostrate, 
hoary annual, with slender cylindrical stems, about a foot 
long ; soft, oval, alternate, almost rhomboidal leaves, which 
are plaited and curled at their edge ; small flowers arranged 
in short clusters; and drooping fruit composed of three 
blackish rough cells. It is a native of barren places all 
over the south of Europe, and is cultivated about Mont- 
pelier for the sake of the deep purple dye, called Toumesole, 
which it produces. Its properties are acrid, emetic, cor- 
rosive, and drastic, like the most virulent Euphorbiacecus 
plants. i 



1, a mole flower cut ot>eu, allowing the stamens ; 2. a closed flower ; 3, a 
nearly ripe fruit ; i, 5 , different Kindi of starry scales, with which all the green 
parts are covered. 

CRUCIBLE, a chemical vessel in which substances are 
exposed to high temperatures. Crucibles are made of 
various materials, forms, and sizes, and are often called 
melting pots. Earthen crucibles are used for the purpose 
of assaying ores, as those of lead, copper, and tin. For 
these purposes the refractory kind, called Hessian or Cor- 
nish crucibles are prepared ; they cannot however be em- 
ployed for heating saline, alkaline, or earthy matters, as 
these would act upon them. Sometimes they are made of 
commoner and more fusible clays when not required to 
withstand a high temperature. Crucibles are occasionally 
used made of porcelain, but they are extremely apt to 
crack. 

Black-lead crucibles, formed of about three parts of 
finely-powdered plumbago, and one of good clay, are also 
much employed, especially in melting metals; they are 
more expensive than earthen crucibles, but are less liable 
to crack. 

Glass-makers’ crucibles are usually made of Stourbridge 
clay. 

In fusing the alkalis, potash and soda, silver crucibles 
are used; but as they readily melt, they are not much 
employed for other purposes. 

For chemical uses platinum crucibles are principally em- 
ployed ; they withstand a high temperature, and are not in 
general easily acted upon. The alkalis however, and the 
alkaline nitrates, and the alkaline earths, act upon them ; 
and those metals which readily fuse, such as bismuth, lead, 
and tin, immediately destroy them when heated in them. 
Large platinum vessels are employed for the concentration 
of sulphuric acid ; no acid acts upon them, but they are dis- 
solved by chlorine. 

CRUUl'FERiE, a very extensive and most natural as- 
semblage of plants, called Tetradynamse and Cruciatse by 
Linnaeus, and Brassicaceae by others. It comprehends the 
mustard, cress, turnip, cabbage, scurvy-grass, radish, horse- 
radish, and similar plants, having a pungent principle dif- 
fused more or less in their sap, and giving them valuable 
antiscorbutic qualities. All the species have an inflores- 
cence without bracts, a calyx of four sepals, four petals 
with long claws, and their blades placed something like 
the arms of a Maltese cross, whence their name ; six sta- 
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mens, four of which are longer than the other two ; and 
a fruit consisting of two cells, with a central frame, to 
which is fitted a pair of deciduous valves, and from the 
sides of which under the valves is stretched a thin double 
transparent diaphragm. In each cell are two or more seeds, 
with an embryo folded upon itself and destitute of albumen. 
The form of the fruit is extremely variable ; when it is long 
and slender, it is called a Silioue ; and when short and 
round, a Silicle : hence the two divisions of the Tetradyna- ■ 
mro of Linnaeus into Siliquosa* and Siliculosce. 

About a couple of thousand species are dispersed over the 
milder parts of the world, refusing alike to exist beneath 
the severe cold of the arctic zone and the excessive heats 
of the tropics. A large proportion consists of inconspicuous 
and useless weeds : many are objects of beauty, from the 
size and gay colours of their petals ; and the names already 
mentioned show that another part of the order consists of 
ulants useful to man. 


[Clieirantkus Cheiri.] 

1, a flower from which the petal* have been removed ; 2, the stamens ; 3, a 
eect*on of the ovary ; 4, a ripe fruit, from which the valves are separating ; 5, 
an embryo. 

Owing to the number of the species, and the great re- 
semblance between them, the systematic arrangement of 
Cruciferous plants was until late years exceedingly unsatis- 
factory. It has however been discovered, that the embryo 

S resents the most constant character, and that by five mo- 
ifications of the manner in which it is folded up, five pre- 
cisely limited divisions of the order are secured. The fol- 
lowing cut illustrates them. Let A 1 be an embryo with 
the radicle applied to the cotyledons in such a way as to lie 
against its edges ; then B 1 will be the appearance of such 
1 2 3 4 5 
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an embryo when cut across, and C 1 will be a sign ex- 
pressing the mutual positions of the radicle and cotyledons 
by a circle and two bars ; these are Pleurorliize®. Then 
fig. A 2 will be same embryo with the radicle applied to the 
back of the cotyledons; and B2 and C 2 will give the sec- 
tion and sign oi what are called Notorhize®. When the 
cotyledons instead of being flat are channelled so as to re- 
ceive the radicle in a kind of groove, as at A3, it gives the 
division Orthoploce®. If the cotyledons are so long as to 
be doubled twice, A 4, they constitute Spirolobero ; and if, 
as at A 5, the cotyledons are doubled three times, they in- 
dicate the division Diplecolobe®. Upon these distinctions 
all recent arrangements of Crucifer® have been formed. 

CRUCIROSTRA. [Fringillid.*.] 

CRU DEN. [Concordance.] 

CRUSADES. Under this name are designated the 
religious wars carried on for two centuries between the 
Christians and Mohammedans, at a time when diplomatic 
negotiations wore unknown, and the sword decided all mat- 
ters in dispute between one nation and another. The cause 
was ultimately lost by the Christians, who sacrificed in the 
struggle the lives of several millions of their brethren, though 
their claim was originally a reasonable one. In the begin- 
ning the Christians demanded only a free pilgrimage to the 
holy sepulchre, but afterwards the contest was for the pos- 
session of .Jerusalem. The Crusades however were by no 
means wars of conquest or of royal caprice ; man fought 
against man for some higher yet mistaken principle. Hence 
their struggle offers something more honourable than the 
generality of wars, and deserves particular attention on 
account of its influence upon the civilization of Europe. 

As long as the caliphs of Bagdad and after them the 
Fatemides of Egypt possessed Palestine the Christians were 
not checked in tne exercise of the religious practice of 
visiting the holy sepulchre, which was in harmony with 
the opinions of that age: the Caliph Harun-al-Rashid 
had even the keys of the holy sepulchre forwarded to Char- 
lemagne as a present. Bat when the Turks had effected 
the conquest of Palestine, the hospitality of the Arabs 
gave way to the brutality of the new possessors ; the 
Cliristians were subjected to so many vexations, that the 
whole of Europe re-echoed with the complaints of the 
pilgrims ; who instead of returning to their homes loaded 
with holy relics, brought back only wonderful tales of their 
insults and sufferings. 

In consequence of this. Pope Sylvester II. (who died in 
1003) began to preach a crusade against the Seljuk Turks 
for the conquest of the holy sepulchre. Sixty years after- 
wards, when only 2000 pilgrims had returned to Ger- 
many out of 7000 — who had been sent to Palestine by 
their bishops — and the possession of Jerusalem had fallen 
into the hands of the Turkish chief Ortok, this untoward 
event filled Europe with consternation, and a desire to re- 
venge the wrongs of the pilgrims. A single spark only was 
wanting to inflame the whole of the western empire to 
a contest with the sword for that privilege which Harun- 
al-Rashid had acknowledged. 

Thirty years however elapsed before Pope Urban II. de- 
creed the first Crusade. First at the Council of Piacenza 
(March, 1095), afterwards at that of Clermont in Auvergne 
(November, 1095), supported by the ambassador of the em- 
peror of Constantinople and numerous powerful lords, he 
proclaimed the sacrea war, and appointed the 1 5lh of August 
(1096), the Day of Assumption, for the departure of the 
army. The minds of the Christian w arriors had been pre- 
viously excited by the preaching of Peter of Amiens (.the 
Hermit), and by the loud complaints of the Patriarch of Je- 
rusalem ; who, provided with letters of credit from the pope, 
travelled through Europe, and filled all classes of society with 
enthusiasm for this holy warfare. Those who determined to 
set out for the Holy Land wore on their breast the figure of 
a red cross, and hence the name of Crusaders. 

First Crusade . The departure of the army having been 
deferred for a year, Peter of Amiens, Walter Habenichts, 
Count Emiko of Leiningen, and the priest Gottschalk, im- 
patient of delay, and prompted by religious fanaticism, sat 
out with an immense multitude which is stated at 80,000 
or 100,000 men, besides women and children, and a crowd 
of followers. This army, after having ill-treated and 
robbed the Jews in their own country, was reduced to 
one- third of its number in Hungary ; the remainder was 
cut to pieces at Nie®a in Asia Minor. 

The east was now threatened with a national migration 
from the west. The bulk of the army was twice as hum 
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rous as that of their forerunners. It was headed by the 
noblest knights of those times, Godefroy of Bouillon, Duke 
of Lower Lorraine, Baldwin his brother, Hugo the Great, bro- 
ther of the king of France ; Robert, Duke of Normandy, son 
of William the Conqueror ; Raymond of St. Gilles, Duke of 
Toulouse, and Bohemond, Prince of Tarentum. The general 
indulgence proclaimed at Clermont, the feudal system, 
which led the vassals to loin in the sentiments of their sove- 
reigns, combined with the religious fanaticism of the many 
and the interested views of the few, created this formidable 
army. The pope had the address to dispose the heads of 
the Crusaders to acknowledge him formally as the sove- 
reign of all the lands which they intended to conquer. The 
results of this expedition were of great importance. After 
crossing the sea into Asia, the Crusaders took possession 
of Nicaea in Asia Minor, and Laodicma and Antiochia in 
Syria. Bohemond obtained the principality of Antiochia, 
Baldwin that of Edessa. New Christian principalities arose 
also in Tripolis, Sidon, Tyre, and other places. In the 
mean time Jerusalem was no longer in possession of the 
Turks. The Caliph Mostaali had taken it from the succes- 
sors of Ortok (1096), and had again united it to Egypt, 
making a rival caliphat [See Fatbhides.] 

The Crusaders however did not allow themselves to be 
stopped by this change of circumstances in their victorious 
march ; they advanced with 60,000 men, the relics of their 
army, against Jerusalem, besieged the town, took it 0099 — 
June 7, July 15), and preserved it, together with all their 
conquests, in the great cattle of Ascalon, against the caliph 
of Egypt and the Seljuk chieftains. It is said that tne 
number of slain in the conquered town amounted to 70,000. 
The Jews were burnt in their synagogues. 

Consequences of the First Crusade . Kingdom of Jeru- 
salem. — Godefroy of Bouillon was elected king of Jerusa- 
lem, a new state, with a considerable territory. The con- 
stitution of this new kingdom was regulated by a statute 
called * Les Assises de Jerusalem.’ Godefroy died one year 
after his accession to the throne ; his brother Baldwin was 
his successor, who was followed by Baldwin II. (1118), 
Fulk (1131), Baldwin III. (1148), Almerich (1 162), Bald- 
win IV. (1173), Baldwin V. (1186), who was followed by 
Guido of Lusignano, who reigned till 1187, when Saladin 
put an end to the Christian kingdom. These kings of Jeru- 
salem were compelled to fight with a force of only about 
1 2,000 regular troops against the power of two mighty ene- 
mies, the Turks ana the Fatemide caliph of Egypt. 

Crusaders ’ Religious Military Orders.— The first Cru- 
sade brought two military religious orders into existence, 
the Knights of Jerusalem, instituted by Baldwin I., and 
the Knights Templars, established by the joint efforts of ; 
Hugo de Payens, Godefroy of St. Adhemar, and seven 
other knights. The German Knights of the Cross are of 
later origin. 

Second Crusade— Though the Franks had extended 
their possessions from the mountains of Armenia to the 
very boundaries of Egypt, their strength was too feeble to 
prevent (under the government of Baldwin III., a. d. 11 44) 
the Atabek of Mosul from taking Edessa. The Atabeks 
were governors of the dynasty of the Seljuks. One of 
the Atabeks, named Emad-eddin Zenghi, from Mosul, 
having made himself independent, transmitted the king- 
dom to his son, Nureddin the Great, who fixed his residence 
in Aleppo, and became an object of terror both to the 
Christians and to the Fatemidee. In the mean time the 
kingdom of Egypt had passed into the hands of Selaheddin 
(Saladin the Great), an event which took place under the 
following circumstance: — In order to settle a contention 
about the succession, Nureddin sent a Kurd, named Shir- 
kuh, into Egypt. The peace-maker usurped the govern- 
ment for himself, and beaueathed it to his brother Ayub's 
son, who after the death of the last of the Fatemides seated 
himself on the throne of these rival caliphs, and conquered 
Egypt, nominally for the Caliphat of Bagdad. This son of 
Ayub was called Saladin ; ana the dynasty of which he be- 
came the founder is in history known by the name of the 
Ayubides. After Nureddin’s death, Saladin conauered 
almost all Asia Minor, in addition to Tripolis and Tunis, 
and destroyed the Christian kingdom of J erusalem. 

After the conquest of Edessa, Bernard of Clairvaux took 
upon himself the office of Peter the Hermit, and preached 
a second crusade, in consequence of which two of the 
greatest Christian chiefs, the German emperor Conrad ni. v 
and Louis VII., king of France, were induced to take the 
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cross (1 147). For this undertaking Western Europe armed 
1 40,000 knights and near a million of foot-soldiers, and yet 
in spite of their mighty superiority the expedition failed. The 
changes which had taken place in the East nad raised up 
a new enemy against the Crusaders in the emperors of Con- 
stantinople, who were less afraid of the peaceful govern- 
ments of the Turks in Asia Minor and Egypt, than of the 
depredation and ravage which the passage of a disorderly 
army, such as that of the Crusaders, would cause to their 
ssessions. Hence the artifice and treachery of the emperor 
anuel Comnenus prepared the way for the destruction 
of the Christian armies. The German emperor, misled by 
treacherous scouts, lost in the defiles of Taurus the bravest 
of his soldiers ; the relics of his army were almost destroyed 
at the siege of the fortress of Iconium. The troops of the 
French were also defeated by the Sultan of Room, and an- 
nihilated before Damascus, a town which the Christians 
had in vain attempted to take by storm. The relics of the 
two armies united in one body (1149). Thus the expedition 
of the Crusaders in the East was a complete failure. The 
only successful result of this undertaking was the retaking 
of Lisbon from the Moors, which was effected by the Chris- 
tian navy. 

Situation qf the East after the Second Crusade.— Bald- 
win III. however did not give up his plans in despair. His 
army was at intervals increased by small bodies of Cru- 
saders, who came to his assistance from Europe. Nureddin 
the Great felt more than once the power of the Christian 
warriors. Yet all these advantages were frustrated by the 
discord of the Crusaders, fomented by the rival ship of the 
Templars and the Knights of Jerusalem. Baldwin was 
succeeded by Almeric, called also Aniauri, who was fol- 
lowed by Baldwin IV., who died likewise soon after the 
battle of Ramla. After his death Guido of Lusignano 
was completely defeated at the battle of Tiberias ; he was 
taken prisoner, together with the Grand Master of the 
Templars, and many noble knights (1187). Saladin took 
possession of all the important places in Palestine, together 
with J erusalem and its environs, and put an end to the 
Christian kingdom of J erusalem, which nad existed a cen- 
tury. But Saladin showed himself a generous conqueror ; 
he granted to the Christians the possession of the Sepul- 
chre of Christ, and allowed the prisoners to return home. 
The patriarch Heracllus, the clergy, the knights, and many 
soldiers returned to their homes, or withdrew to the few 
towns which the Christians still possessed on the coast of 
Palestine. 

Third Crusade — Bishop William of Tyre brought this 
bad news to Rome, which it is said caused the premature 
death of Pope Urban IV. The youth of Europe were 
again summoned to appear under the banner of the cross, 
not to defend the right of visiting the Holy Sepulchre, for 
Saladin had already granted this privilege to the Christians, 
but the lives of the bravest knights of Europe were to be 
thrown away on the insane project of again conquering the 
kingdom of Jerusalem. Europe obeyed the summons. The 
German emperor, Frederick Barbarossa, Philip Augustus, 
king of France, and Richard Cceur de Lion, king of Eng- 
land, and several German princes, enlisted themselves 
as Crusaders. The Italians appeared in arms under the 
bishops of Ravenna and Pisa. The Knights Templars, 
and tnose of Jerusalem, who were scattered about Europe, 
collected themselves again in strong bodies, and sailed for 
the Holy Land. Fifty vessels left the harbours of Den- 
mark and Friesland and thirty-seven those of Flanders 
for Palestine. The expenses of the war were supplied by 
a tithe, called Saladin *s tithe, which the pope ordered all 
Christians, including even the clergy, to pay. The em- 
peror, Frederick I., a man of ability and experience, had 
found means to compel the Emperor of Constantinople to 
favour the undertaking ; he was also engaged in negotia- 
tions with the Sultan of Iconium, who however betrayed 
him. By these means, and with a force of 600,000 armed 
men, this expedition might have succeeded ; but the Crusa- 
ders did not carry on their military operations in one body. 
Several troops or Italian, Greek, and German adventurers, 
who advanced before the great army to place themselves 
under Conrad of Montferrat, Lord of Tyre, and Guido of 
Lusignano, made an unsuccessful attempt to take Ptole- 
mais (St Jean d’Acre). Frederick I. met with a prema- 
ture death by bathing in the waters of the river Cfydnus, 
1190. His son, Frederick of Swabia, who died soon after, 
put himself at the head of the relics of the imperial army ; 
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but was not able to give a favourable turn to tne siege of 
Acre. At length Philip Augustus and Richard Ccsur de 
Lion appeared on the battle-field. Richard had already 
taken and sold to Guido of Lusignauo the island of Cyprus. 
The kings joined their armies before Ptolemais, and their 
united forces at last succeeded in taking this single fort- 
ress, after three years* siege and nine battles. 

In consequence of these long and sanguinary struggles, the 
Christian array was so reduced, that the kings, despairing 
of success, thought of returning to Europe. Philip Au- 
gustus left Palestine soon after the capture of Ptolemais. 
Richard Coeur de Lion followed him after a short struggle 
with Saladin, with whom he made truce, and left him in 
possession of Jerusalem (1192). In the mean time Philip 
Augustus had made an inroad into Richard’s dominions of 
Normandy. The mild, benevolent, and generous Saladin the 
Great died 1195, in Damascus, in his fifty-seventh year. 
During this crusade there arose a new military order, called 
the German Cross Knights, whose first grand master was 
Henry Walpode. 

Situation qf the East after the Third Crusade . — Conrad 
of Tyre had married the sister of Baldwin II M and thus ac 
quired a claim upon the throne of J erusalem. Guido of 
Lusistnano however had already assumed this title. Con- 
rad died by the hand of assassins. His widow afterwards 
married Guido’s brother, and the two brothers assumed the 
name of kings of Jerusalem. One of them, named Almeric, 
died likewise, and the imaginary crown of Jerusalem was 
the inheritance of John of Bnenne, the husband of the 
daughter of Conrad king of Tyre (1210). 

Fourth Crusade. — Isaac Angelos, the Emperor of Greece, 
was robbed of his throne and deprived of nis eyes by his 
own brother (1194). His son Alexius tied to Venice to ask 
for assistance (1203). In the mean time the enthusiast 
Fulk of Neuilly and Pope Innocent III. had prepared for 
a new crusade, which was headed by several Italian and 
French noblemen, such asThiebauld of Champagne, Count 
Boniface of Montferrat, Count Baldwin of Flanders, and 
Simon of Montfort. The Doge of Venice, Arrigo Dandolo, 
induced the Crusaders to take the town of Zara in Dalmatia 
for the republic of Venice. The Crusader*, probably at the 
instigation of Dandolo, instead of waging war against the 
infidels, took an active part in the affairs of Greece, con- 

r ;red Constantinople, and after having elevated to the 
one or deposed several emperors, at length nut the im- 
perial crown upon the head or Baldwin of Flanders, giving 
nim the fourth part of the empire, and dividing the rest 
arnon^ themselves. 

This behaviour drew upon them the popish interdict, 
which however was of no long duration : Pope Innocent 
absolved them. Thus the chiefs of the Franks ruled for 
about fifty years over the empire of the East, around which 
arose three new Greek principalities, Nicaea, Trebizond, 
and the despotat of AStolia. This crusade was a complete 
failure. 

After the insignificant crusade of Andrew, king of Hun- 
gary (1217), John, king of Jerusalem, led his army against 
Egypt (a plan which was eertainly calculated to assure the 
conquest of the Holy Land), and took Damietta. The 
sultan, Melek Kamel, fearing the consequences of a war, 
proposed peace and an exchange of Jerusalem for Da- 
mietta. The proud conqueror refused the offer, and pro- 
ceeded without caution along the Nile towards Cairo. The 
sultan ordered the dikes of the Nile to be opened; the 
waters destroyed a large part of the Christian army, freed 
Damietta, ana secured cessation from war for eight years, 
and the retreat of the relics of the Crusaders (1221). 

Frederick II. of Hohenstauffen, the greatest of the Ger- 
man emperors, who excelled his contemporaries in wisdom, 
generosity, and manners, the husband of Yolanta the daugh- 
ter of John of Jerusalem, had pledged himself at his coro- 
nation ( 1 215) to a crusade. The affairs of the state, however, 
retarded for twelve years the fulfilment of his promises. 
At length, yielding to the pressing invitations of Pope Gre- 
gory 1X„ he sailed from Brindisi for Palestine. But after 
a few days’ voyage, sickness compelled him to return to 
Oiranto. This drew upon him the anger of the pontiff, who 
laid him under an interdict. Perhaps this was but a plau- 
sible pietext for humiliating the hated house of Hohen- 
stauffen. Though under the pope's interdict, the emperor 
a^iiin appeared the next year in arms in the Holy Land, 
which gave the pope an opportunity of allowing his enemies 
to invade the emperor's Italian dominions. M Sven John of ) 


Jerusalem was faithless and audacious enough to occupy 
by force the kingdom 6f Naples. 

The sultan, Melek Kamel, set no great value upon the 
possession of Jerusalem, and was willing to exchange it for 
an alliance with Frederick against liis enemy the Sultan of 
Damascus. Frederick, pressed by his Italian affairs, pro- 
fited by the good intentions of the sultan, and obtained 
from him the possession of the capital of Palestine. After 
putting upon nis head the crown, he marched homewards 
with his army, and his approach to the Vatican was enough 
to determine the pope to take away the interdict. 

Situation of t/ie East after the Fijth Crusade. — The 
Khowarzm-shah Turks, pressed by the Mongols, who soon 
after put an end to the Culiphat, rushed into the Holy 
Land, and defeated near Gaza the whole of the Christian 
forces (1244). Jerusalem, together with Palestine, became 
a possession of the sultan of Egypt, as a member of their 
alliance. 

Sixth Crusade . — Louis IX., king of France, called St. 
Louis, undertook in the year 1249 a new crusade. He 
followed the plan adopted by John of Jerusalem, and con- 
ducted his army against Egypt. 

This land however seems to have offered few advantages 
to the Christian conquerors. Louis, after having easily 
obtained possession of Damietta, marched along the Nile 
towards Cairo, but, chiefly through the imprudence of his 
brother d’ Artois, he lost the battle of Mansura, and with it 
the bulk of his army. D’ Artois, and many of the bravest 
knights, were slain ; hunger and sickness compelled the 
remainder to retreat. Before they were able to reach 
Damietta, they saw themselves overtaken and surrounded 
by the sultan, who made the king prisoner, together with the 
relics of his army. A truce was agreed on, in which the 
Christians were compelled to give up Damietta, and to pay 
a ransom of 800,000 Byzantine guilders. The Mamluks, a 
guard composed of Turkoman youth, who had gradually 
increased in power, dissatisfied with the generosity of the 
sultan towards the Christians, murdered him, and placed 
Ibek, their commander, upon the throne of the caliplis of 
Egypt. 

Had Louis possessed fewer personal qualifications and 
less courage, he would never have obtained his liberty : yet 
these barbarians allowed him to depart, and there are some 
historians who pretend that if Louis had acted with more 
cunning, he could eveh have obtained from the Mamluks 
the object of his undertaking. 

Though Louis, upon his return to France, found liis 
kingdom in a disordered state, on account of the misery 
and waste caused by the revolutionary movements of bands 
of a fanatic peasantry called Pastorells, he could not give 
up the idea of reconquering Jerusalem, and a few years 
after his return he prepared a new crusade. This crusade 
however did not extend beyond Tunis, where Louis ex- 
pected to make converts of the princes. This undertaking 
failed likewise ; and Louis founa his grave on the shores of 
Africa (1270). 

Seventh Crusade. — England was the pioneer of the 
seventh and last crusade. While Louis was still in Tunis, 
Edward, the grandchild of Richard Coeur de Lion, prepared 
a new crusade. After the death of Louis he appeared before 
Tunis, but soon left Africa for Palestine to fight against 
the Saracens. Not being able to accomplish his plans he 
returned home, and was the last among the Christina 
princes whe dreamed of conquering the Holy Land, 

Situation of the East after the last Crusade . — A few 
towns situated on or near the coast, Antioch, Ptolemsis, 
and Tripolis, were still in possession of the Christians, and 
were chiefly defended by the Templars and other military 
orders. The dispute about the kingdom of J erusalem still 
continued between the descendants of the Baldwins. At 
length Ptolemais fell (1291) ; the other towns were either 
abandoned or taken ; the knights fled to Europe, and the 
whole of Palestine and Syria again became a possession of 
the sultans of Egypt, and obeyed the laws of Mohammed. 
In short, the labour of two centuries was lost ; and we may 
regard this epoch as a kind of oriental restoration. 

Crusades in the Western Empire . — We have already 
observed how Emiko of Leiningen and the priest Gotts- 
chalk had persecuted the Jews in the Rhenish provinces in 
their expedition towards the East This was called a cru- 
sade against the Jews. The banner of the cross w as like- 
wise displayed in the wars against the Moors in Sftuau 
against the heathens in Prussia and Lithuania* against the 
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Waldenses and Albigenses in France, against all kinds of 

heretics, even against the house of Hohenst&uifen when 
placed under the popish interdict; which wars, unjust in 
their principle, were rendered by fanaticism still more ter- 
rible in their consequences. 

Object of the Eastern Crusades. — The object of the first 
crusades was to obtain possession of the Holy Sepulchre 
for the Christians in Europe; and secondly, to protect the 
Christians in the East against the persecutions of the 
Turks. The first object might perhaps have been obtained 
by treaties ; the second, however, could not be secured as 
long as the Turks possessed Palestine ; and hence the 
• conquest of this country became the principal object of the 
Crusaders. This conquest might have been made in favour 
of the lawful lords of Palestine, the caliphs, but the 
Franks, misled by fanaticism, preferred to take for them- 
selves that which by right belonged to others, and by a 
just retribution lost the fruits of two hundred years’ 
struggle. Ou the other hand, if they had been guiaed by 
moderation, they might have easily obtained from the ca- 
liph Mostaali the possession of Jerusalem by treaties. 

The object of tne second crusade was from the very be- 
ginning inconsiderate. The possession of Jerusalem was 
not in danger ; nothing had happened to cause a war except 
the taking of Edessa. 

The third crusade was undertaken with the view of re- 
conauering the Holy Land. This war may appear just 
to those who think that the acquisition by the sword and 
the possession of a few years make a good title; or 
even to those who, misled by diplomatic sophistry, fency 
that crowns and men may he inherited like goods and 
chattels. The crusade of Count Baldwiu was an in- 
famous intrigue and mystification of the Doge Arrigo Dan- 
dolo : the crusade of the king of J erusalem was an idle 
attempt to change his imaginary crown into a real one by 
taking the towns of Egypt ; neither of these expeditions 
deserves the name of crusade, a name that might be 
given with more propriety to the fourth crusade under- 
taken by Andrew, king of Hungary. 

The hatred of the pope against the house of Hohen- 
stauffen was the cause of the fifth crusade. In spite of the 
impure motives of this war, however, the emperor, by his 

S rudent conduct, succeeded in obtaining the possession of' 
erusalem without the sacrifice of time or blood. 

The sixth and seventh crusades were undertaken with the 
object of regaining possession of Palestine, which had been 
lost in the battle of Gaza. The chief reason why so many 
powerful expeditions turned out signal failures may be 
sought in the rivalry of the knights of the same country, 
and the jealousy of their respective kings ; hence there was 
no unity of action, no discipline, no commander-in-chief, 
and their numerous armies were scattered and defeated like 
sheep without a shepherd. 

Conseouences qf the Crusades. — Though the crusades 
sacrificed the lives of several millions of Christians, among 
whom were many women and children, and though they 
were one of the causes which contributed to give the popes 
such an overwhelming power in Europe, although they 
were instrumental in bringing about the religious wars or 
persecutions which afflicted Europe, and also in weakening 
the power of the eastern princes, and rendering them unable 
to withstand the attacks of the Mongols, it cannot be denied 
that the crusades were accompanied by many beneficial 
effects. 

Such, for instance, were the increased activity of political 
life in Europe, the union of different nations in a common 
object, the consequent dissipation of international strifes 
and prejudices, and a tendency to a more humane reci- 
procal intercourse, the acquisition of scientific knowledge, 
improvement in manners and habits, the breaking up of 
the feudal system by the sale of estates to the merchants 
in exchange for the money required by the nobles for their 
military accoutrements and provisions, the increased wealth 
of the mercantile towns in Italy, which led to the revival 
of the fine arts and the sciences in that country, and finally, 
the diffusion of more liberal modes of thinking in matters 
of government and religion, occasioned by the intercourse 
of the western and eastern nations. The great influence 
of the crusades in extending commerce has been pointed 
out by Heeren in his ‘ Essay on the Influence of the 
Crusades.’ 

Before the crusades the heavy clouds of religious fana- 


ticism hung over Europe, and mankind bore quietly ike 

chains imposed upon their minds by the authority of the 
priesthood. But the knight and the soldier who returned 
from the crusades after having a thousand times experi- 
enced the generosity and hospitality of the Musselmans, 
brought home the singular tale that in those remote coun- 
tries there existed a race of men noble-minded and kind, 
though professing a creed different from that of their in- 
vaders. 

Blind submission to the authority of the priesthood was 
exchanged for meditation and independent reflection. The 
inquisition, which was instituted about this time, proves 
that there were men who were deemed fit subjects ror an 
inquisition, that is, heretics and philosophers. One or two 
centuries after the crusades, Europe was filled with re- 
ligious sceptics, as far as regarded the infallibility of the 
church, some of whom even dared to be religious reformers, 
such as Huss, Wickliffe, and others. At length Luther ap- 
peared, who by bis theses and his translation of the Bible 
shook the very pillars of the Vatican. 

Since the reformation of Luther, the Christian religion 
has been split into numerous sects, an event which some 
regard as injurious to religion. But as, in the chemical 
process of fermentation, in order to prepare a new and 
better product, it is necessary that the old matter be dis- 
solved into minute particles (that the grape for instance be 
pounded and reduced to an unsightly juice, in order to 
make a pure and costly wine), so it is perhaps necessary 
that Christianity should be divided into many sects in 
order to clean it from all accidental impurities, and to make 
it fit to become the universal religion of mankind. 

(Wilken, Geschichte der Kreuzzuge , Leipzig, 1807; 
Mailli, Esprit des Croisades , Paris, 1780; Voltaire, His- 
toiYe des Croisades; Michaud, Histoire des Croisades ; 
Bongarii Gesta Dei per Francos; Robert Mons, Historia 
Hierosolom itana ; Albertus Acquensis, De Passagio Godqf- 
fredi de Bullion ; Mill’s History of the Crusades ; and 
lastly, Michaud, Bibliographic des Croisades , which gives 
an account of all the writers who have treated this sub- 
ject.) 

CRUSCA, ACCADE'MIA DELLA, a society of Italian 
philologists who compiled the great Dictionary of the 
Italiau language, and who continue to discuss and decide 
upon questions concerning that language, its grammatical 
rules, and the choice, application, and etymology of its words. 
This academy, which is patronized by the Tuscan govern- 
ment, is generally looked upon by the Italians as the high- 
est authority in matters of language. It was originally 
an offspring of the Accademia Fiorentina, several members 
of which, during the reign of the Grand Duke Cosmo L, 
with Leonardo Salviati at their head, left the parent assem- 
bly, and formed a distinct society for the object of pro- 
ducing specimens of pure Tuscan diction. Salviati himself 
set the example by publishing his ‘Awertimenti della 
Lingua sopra il Decamerone,* 2 vols. 4to., 1536. The 
great and laborious work of the new academy, which Sal- 
viati first promoted, but which was not completed till many 
years after his death, was the Dictionary which was pub- 
lished at Venice in 1612, at the expense of the academy, 
* Vocabolario degli Accademici della Crusca.* It has since 
been enlarged and revised, and has gone through several 
editions, the last of which is that of Florence, 6 vols. fol., 
1729—38, with another volume of Giunta, or additions, 
1751. A reprint of this edition, with additions, was made by 
Pitteri in 5 vols. 4to., Venioe, 1763, and another by Father 
Cesari, with more additions, in 6 vols. 4to„ Verona, 1806. 
All the additions, however, contained in these two editions 
have not received the approbation of the academy. Since 
that time Monti has published his * Proposta di alcune Cor- 
rezioni ed Aggiunte al Vocabolario della Crusca,* 3 vols. 8vo„ 
1817 — 24. A long and very animated controversy was car- 
ried on for years between Monti, Perticari, and several of their 
friends in various parts of Italy, and the supporters of the 
authority of the Crusca academy in matters of language. 
In this dispute, as in all party disputes, exaggerations and 
paradoxes proceeded from the zealots of both parties, whilst 
the more sensible and discriminating men, on both sides, 
came much nearer to each other’s conclusions than they 
themselves seemed aware of. There is a full though com- 
pendious exposition of the question at issue in No. X. of 
the Journal of Education, art. On the Study of the Italian 
Language , with a sequel in No. XIL of the same journal. 


Digitized by 


Google 



C R U 


188 


CRU 


Academies. like la Crusca, the French academy, and the 
Academia Espanola, have no power to enforce their decrees, 
sate that of public opinion, that is to say, the opinion of the 
majority of writers and readers. It is true that they may influ- 
ence iha< majority so as to obtain a too servile obedience for a 
li nt*, but ihe remedy is always in the power of spirited and 
well informed writers, who may make really useftil innova- 
t ions and support them by proper arguments ; and this is what 
has happened in Italy. There is no inquisition or temporal 
tribunal to prevent this. To complain therefore of the 
tyranny of La Crusca seems an absurdity. That society 
only states its collective opinion, which the learned of Italy 
may gainsay if they can find good reason for it 'That society 
lias rendered an essential service to the Italian language by 
fixing its rules and collecting its appropriate words from 
the best writers, a task which was perhaps beyond the power 
of any individual to undertake, or at least to accomplish 
With success. It has also published very correct editions 
of Dante, Boccaccio, and other Italian classics. Goldoni and 
others, in their personification of the academy, have repre- 
sented him as a pedantic being, but many of the words and 
phrases which they have put into his mouth, are not such as 
are found in the works approved of by the academy. Ridi- 
cule is not always grounded on truth. In the earlier period 
of its institution, the Crusca, or at least some of its mem- 
bers, assumed too dogmatical a tone, which was in accord- 
ance with the taste and state of society in those times, espe- 
cially in their strictures on the 4 Gerusalemme Liberata.* 

S Tasso.] But those times are long gone by, and the aca- 
emy now bears its honours with mild and becoming 
dignity. Several of the most learned men, not only of Tus- 
cany but of other parts of Italy, are among its members. 

The Academy della Crusca, having lost many of its most 
distinguished members, fell into comparative inertness and 
oblivion in the latter half of the last century, when, by a 
decree of the Grand Duke Leopold I., it was merged in 
the new Florentine Academy in 1783. The Magliabecchi 
Library was assigned for the sittings of the new society. In 
1811 Napoleon restored the Crusca Academy to its separate 
existence, with 12 resident and 20 correspondent mem- 
bers. He founded also an annual prise of 500 Napoleons 
for the best written works in Italian prose or poetry, to be 
awarded by the decision of the academy. Micali's 4 Storia 
d* Italia avanti il Dominio dei Romani* was one of the first 
which obtained the prize. When Tuscany returned under the 
sway of the Grand Duke Ferdinand, in 1814, he confirmed 
the institution of the academy and assured it ofihis patron- 
age. The academy then began to publish its acts : 
4 Atti dell* Imperiale e Reale Accademia della Crusca,* of 
which several volumes have since appeared. The first 
volume, 1819, begins with a concise but interesting history 
of the academy from its first foundation. Its sittings take 
lace in the palace Riccardi, formerly Medici, which was 
uilt by Cosmo the elder. Prizes are awarded by the aca- 
demy every five years. The prize of 1830 was given to 
the historian Botta for his history of Italy during the 
French revolution and war. 

The name Crusca means 4 bran,* and the emblem of the 
academy is a 4 frullone,’ or sifting machine, with the legend: 
4 II piii bel fior ne coglie : 4 It gathers the finest part of the 
flour of the language.’ 

CRU'SIUS, CHRISTIAN AUGUST, a philosophical 
writer, who enjoyed a great but transient reputation m the 
beginning of the last century. He was born in 1712 at 
Leuna, in Merseburg, and died, in 1776, first professor of 
theology at Leipzig. His design was a reconciliation of 
philosophy with the orthodox theology. Considering the 
Wolflan philosophy the great enemy of religion, he made 
that the chief object of his attack. He was successful in 
exposing several of the dogmatical assertions of his oppo- 
nents, particularly what are technically called the onto- 
logical and cosmological demonstrations of the being of a 
God. Unfortunately however he set up a system even more 
dogmatical than the one which he attempted to subvert, 
and he had the mortification to outlive the reputation which 
he had acquired. 

CRUSTA'CEA, (Zoology), CrustacSs of the French, 
Krustenthiere of the Germans, MaXaxdvpajra (Malacostraca) 
ot. Aristotle and the ancient Greeks, a class of articulated 
animals, whose external covering is less solid than that of 
the mcgority of testaceous mollusks, but much firmer and 
harder than the skin of the naked mollusks, and whose 


conformation is essentially distinguishable from other 
classes, especially in the circulating, respiratory, and loco- 
motive organs. Types , common crab [Crab] and common 
lobster [Astacus]. 

Skeleton. 

As in many of the testaceous mollusks, the skeleton of 
the Crustacea is external. It is made up of the tegumen- 
tary envelope, which, in some of the class, always continues 
soft, but in the greater portion is very firm, forming a 
shelly case or armour, in which all the soft parts are con- 
tained. In the more perfect crustaceans it is complex. The 
following description of its component parts is from the ’ 
pen of M. Milne Edwards, who in his 4 Histoire Naturelle 
des Crustacea* (Tome premier, Paris, 1 834, 8vo.), and in the 
article Crustacea in the 4 Cyclopaedia of Anatomy and Phy- 
siology* (Vol. i., London, 1836), has given the latest and 
best information on a subject which would fill a volume, 
and of which our limits will only permit us to give a sketch. 
Taking the Brachyura, or short-tailed crustaceans, as his 
instance of the more highly developed forms of the class in 
which the complex structure is exhibited, he thus proceeds 
4 The integument consists of a corium and an epidermis , 
with a pigmentary matter of a peculiar nature, destined to 
communicate to the latter membrane the various colours 
with which it is ornamented. The corium or dermis , as 
among the Vertebrata, is a thick, spongy, and very vascular 
membrane ; on its inner surface, it is intimately connected 
with a kind of serous membrane, which lines the parietes 
of the cavities in the Crustacea in the same manner as the 
serous membranes line the internal cavities among the 
Vertebrata ; these two membranes, divided in the latter 
order by the interposition of muscular and bony layers, 
which cover and protect the great cavities, become closely 
united when these layers disappear as they do in the Crus- 
tacea, in consequence of the important changes that take 
place in the conformation of the apparatus of locomotion. 
The corium again, among the Crustacea, is completely 
covered on its outer surface by a membranous envelope 
unfurnished with blood-vessels, and which must be held in 
all respects as analogous to the epidermis of the higher 
animals. It is never found in the properly membranous 
state, save at the time of the Crustacea casting their shell ; 
at this period, it is interposed between the corium and the 
solid covering ready to be cast off, and has the appearance 
of a pretty dense and consistent membrane, in spite of its 
thinness. It forms, as among animals higher in the scale, 
a kind of inorganic lamina, applied to the surface of the 
corium, from which it is an exudation. After the fall of 
the old shell, it becomes thicker and very considerably 
firmer, owing to the deposition or penetration of calcareous 
molecules within its substance, as well as by the addition 
of new layers to its inner surface. The degree of hardness 
finally acquired, however, and the amount of calcareous 
matter deposited within it vary considerably; in many 
members of the class, it remains semicomeous, in a condi- 
tion very similar to that of the integuments of insects, with 
which, moreover, it corresponds very closely in point of 
chemical composition ; in the higher crustaceans again, its 
composition is very different: thus, whilst Chi tins in com- 
bination with albumen is the principal element in the 
tegumentary skeleton of some species, this substance 
scarcely occurs in the proportion of one or two-tenths in 
the carapace of the Decapods , which, on the contrary, con- 
tains sixty and even eighty per cent, of phosphate and 
carbonate of lime, the latter substance particularly occur- 
ring in considerably larger proportion than the former. 
With regard to the pigmentum , it is jess a membrane or 
reticulation than an amorphous matter diffused through 
the outermost layer of the superficial membrane, being 
secreted like this by the corium. Alcohol, SBther, the acids, 
and water at 212° Fahr. change it to a red in the greater 
number of species; but there are some species in which it 
may be exposed to the action of these different agents with- 
out undergoing any perceptible change. The epidermie 
layer hardened in different degrees is the part which mainly 
constitutes the tegumentaru skeleton of the Crustacea. In 
its nature it is obviously altogether different from that of 
the internal skeleton of the Vertebrata ; still its functions 
are. the same, and this physiological resemblance has led 
naturalists to speak of these two pieces of organic mecha- 
nism, so dissimilar in their anatomical relations, under the 
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common name of skeleton. The tegumentary skeleton of 
the Crustacea consists, like the bony skeleton of the 
Vertebrata, of a great number of distinct pieces connected 
together by means of portions of the e; idermic envelope, 
which have not become hardened, in the same way as, 
among the higher animals, certain bones are connected by 
cartilages, the ossification of which is only accomplished 
in extreme old age.* 

This skeleton* or crustaceous frame-work, consists of a 
series of rings varying in number, the normal number of 
the body segments being twenty-one. Instances of a larger 
number are rare, and a less number seldom occurs ; one or 
more rings may be apparently absent, but in such cases 
they will generally be found consolidated as it were. In 
the embryo the segments are developed in succession from 
before backwards ; the posterior rings, therefore, are gene- 
rally absent when the number is defective. Each ring is 
divisible into two arcs, one upper or dorsal, the other lower 
or ventral. Each arc may present as many as four elemen- 
tary pieces. Two of these united in the mesial line form 
the tergum, the sides of this upper arc are framed of two 
other portions denominated flanks or epimeral pieces. The 
lower arc is a counterpart of the upper. Two of the four 
pieces into which it is divisible constitute the sternum , 
situated in the mesial line, and are flanked by two epistei •- 
nums. These two arcs do not cohere at their edges, but a 
space is left for the insertion of the lateral appendages or 
extremities which correspond with them. (Milne Edwards. 
Audouin.; 

The one-and-twenty rings above mentioned are gene- 
rally divisible into three sections of seven each, and mav be 
considered as corresponding with the three regions which 
zoologists have generally consented to recognize in the 
bodies of the crustaceans, under the denominations of a 
heady a thorax , and an abdomen* but the student should 
be on his guard against the false impressions which, as 
M. Milne Edwards observes, are likely to arise from these 
terras, by their leading the mind to liken them to the 
grand divisions in the Vertebrata, which are defined by the 
same expressions. 

The cephalo-thoracic portion and carapace first claim our 
attention, and the latter acquires its greatest development 
in the Decapods. ‘ In these animals/ says M. Milne Ed- 
wards, ‘ the frame-work of the body does not appear at first 
sight to consist of more than two portions, the one anterior, 
formed by the carapace, and representing the cephalic and 
thoracic segments conjoined ; the other posterior, formed by 
the abdomen. In reality, the first fourteen rings of the 
body are covered by this enormous buckler, and are so inti- 
mately conjoined as to have lost all their mobility; the 
whole of the thoracic segments thus hidden below the 
carapace are connected with it in their superior parts ; they 
are only joined with one another underneath and laterally ; 
and their tergal parts, having, in consequence of this, be- 
come useless, are no longer to be found, being in some sort 
replaced by the great cephalic buckler; thus the whole of 
these rings, in conformity with this arrangement, are 
imperfect and open above.’ 

The subjoined cut represents the carapace of a Brachyu- 
rous or short-tailed crustacean, and the regions of which it 
is composed, named after the viscera and organs protected 
by them. 



[Carapace of Carcintu mmnas (Cancer msnas, Linn.] 

a. a* Region of the stomach. or stomachic region ; h„ genital region ; e, cor- 
dial region ; 4. posterior hepatic region; e, e, branchial regions; f. f antcr.cr 
hepatic regions. 




And the following represents the carapace of a Macrou 
rous or long- tailed Crustacean. 


[Carapace of Astacus fluviatilis. common crawfish.] 

a, Stomachic region ; b , genital region ; c, cordial region; d, posterior lionatic 
region ; e, e, branchial regions. 

The abdomen is most fully developed in the M&croura, or 
long-tailed Crustaceans, in many of which it becomes a very 
important organ of motion, and in them there is a compa- 
ratively small development of the carapace, while in the 
Brachyura, or short-tailed Crustaceans, this rule is reversed, 
the abdomen being comparatively small, and the great 
development taking place in the carapace, illustrating the 
‘ loi de balancement organique’ of M. Geoffrey St. Hilaire. 
The types above alluded to, the common crab and common 
lobster , afford striking examples of this law of organic 
equivalents. 


[View of the underside of the female, with the tail or aodomen extended ] 

a, b, e, 4, e. sternal pieces; /, g. h, i, latero-sternal pieces; k.h. external 
apertures of the female organs of generation; /, /, /, abdominal appendages or 
false feet. The detached figure represents one of these appendages removed 
from the abdomen. 



[View of the under side of the male, with the exciting or directing organa. 
The detached figure represents one of t h ese organs with the abdominal appro* 
dago or false foot beneath itl. 
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In the subjoined cuts will be seen the relative proportions 
and positions of the sternum and abdomen in Thelphusa 
fhtviatilis , one of the Brachyura ; we have given the whole of 
the description now to prevent trouble and confusion to the 
reader, who will be able to refer to the figures when the 
organs represented are alluded to hereafter. 

Having thus endeavoured to give an outline of the tegu- 
mentary skeleton of the body of this class, we must next 
draw the attention of the reader to a necessary conse- 
quence of the condition of the animal, inclosed as it is in 
most of the class in a hard shell. If the crustaceans were 
not gifted with a power of throwing off this hard shell or 
case, all growth would be stopped, excepting increase of 
thickness in the shell bv a succession of secretions from 
below. To allow, theremre, room for the expansion and 
growth of the body and limbs, a provision for their increase 
is made by means of an 

Ecdysis or Moults which, as a general rule, is more fre- 
quent the younger the animal is, as indeed might be ex- 

S ected. Thus eight moults in the short space of seventeen 
ays have been observed in a young Dapnnia (Branch iq- 
poda, vol. v., p. 342, &c.) For the mode in which this 
liberation is performed in the Brachyurous Crustaceans 
the article Crab (p. 126) may be consulted; and the 
common crawfish, Astacus fluviatilis , will serve as an ex- 
ample of the manner in which the Macroura cast their 
shell. We have indeed more than once heard strong sus- 
picions expressed that, in the case of the crawfish particu- 
larly, no ecdysis takes place, and that the old shell is got 
rid of by absorption. By those who took this view of the 
subject it has teen somewhat triumphantly asked, ‘ who- 
ever found the cast-off shell of a crawfish ?’ and it was not 
an easy question to answer for those whose pursuits had 
not led them to the streams which the animals haunt ; but 
they who have looked for the exuvia at the proper time 
and place have seen them in abundance. The crawfish 
does throw off its old shell towards the end of summer or in 
the beginning of autumn* ; and Reaumur saw it done. 

The change is preceded by a few days of fasting and 
sickness, and at that time the carapace becomes loosened 
from the corium to which it was attached. The corium 
begins forthwith to secrete a new shell, which is at first soft 
and membranous, becomes gradually harder and harder, 
and is at last calcareous. When all connexion with the 
old shell is broken off, and the corium has completely 
secreted the new membranous envelope, the animal begins 
to set about freeing itself from the old incumbrance^ and 
becomes very restless, the symptoms of inquietude in- 
creasing in proportion os the time for emancipation draws 
nigh. It rubs its legs one against the other, and finally 
throws itself on its back. In that situation it. begins to 
shake itself and swell itself out, till it team the membrane 
which connects the carapace with the abdomen, and begins 
to raise the former : then it rests a while. Alternations of 
agitation and rest succeed each other at intervals of longer 
or shorter duration, the carapace is completely raised, the 
head, the eyes, the antennee, are extricated. The greatest 
difficulty occurs in freeing the extremities, nor could they be 
extricated at all did not the old covering split longitudinally : 
and indeed it frequently happens that the crawfish leaves 
a limb or two behind ; and is sometimes so fettered, that it 
perishes from inability to extricate itself. The abdomen is 
the last division of the body freed, and the whole change 
generally takes place in half an liour. Four-and-twenty 
hours, or two or three days at furthest, are necessary for the 
conversion of the soft and membranous integument which 
sheathes the corium or naked body into a firm calcareous 
case similar to the last, and presenting the same appen- 
dages, even to the hairs, which last, observes M. Milne 
Edwards, are not contained within the old ones as Reau- 
mur imagined, but exist reader-formed in the new envelope, 
turned in towards the intenor like the fingers of a glove 
turned in upon itself. 

M. Milne Edwards observes, that tne time occupied in 
the business of throwing off the shell varies considerably 
in different species, and that it also depends on atmospheric 
influences, and this observation applies equally to the num- 
ber of days required for giving the new tegumentary sheath 
the consistency -of the old shell; and he adds, that in the 
whole of the species which have been duly watched, espe- 
cially those found on the French shores, the period which 

fe%Tk!^2e» the enriHUh seems to vary occasionally in dif- 


p recedes and that which follows the ecdysis is a period of 
inquietude and disorder. The muscles are then flaccid, the 
flesh is soft and watery, and the animals are considered un- 
wholesome and unfit for food. An exception to this re- 
mark occurs in the land-crabs ( Gecarcinus ), which, ac- 
cording to the testimony of all who have s[ oken and written 
on the subject, are never so delicious as during the season 
of change. 

At the period of ecdysis , rounded, flattened calcareous 
concretions (carbonate of lime), commonly called oculi canr 
crorum, are formed at the sides of the stomach of the com- 
mon river crawfish, (See Preparation 406 in the Museum 
of the College of Surgeons, and Catal . qf ihe Physiological 
Series , vol. l, p. 406.*) 

Every one has occasionally been struck with the difference 
of size in the members of crabs and lobsters. One claw of 
these, and other crustaceans which have the daws, when 
perfect, nearly equal, is often found of its full volume, while 
the other is comparatively diminutive; for the animal, 
upon the limb receiving any injury, has the power of sud- 
denly throwing it off, and the effort does not appear to be 
attended with pain, though it is frequently maae when the 
system receives a severe shock. (Astacus, vol. ii., p. 614.) 
The point at which the separation takes place is always in 
the second articulation, near the basis of the limb, and 
from the stump, which speedily cicatrizes, a new claw buds 
forth with all the proper articulations, and with an entire, 
though miniature, resemblance to the rejected member. 
This new claw increases slowly, and requires considerable 
time to attain the full size. It is generally stated, that if 
one of the limbs be severed in any other place than the 
usual point of separation the stump goes on bleeding, nor 
does it heal. In such cases the renovating process does not 
commence until the animal succeeds in separating the re- 
mains of the member at the proper point, and this it is 
supposed to do by a violent muscular contraction* Some 
time ago there were some land-crabs (Gecarcinus) at the 
gaiden of the Zoological Society, and the apparent ease 
with which they parted with their smaller legs in order to 
escape from any one who injudiciously took them up by those 
members was very remarkable. They did not seem to re- 
gard the loss at all, and ran away on the remainder of their 
legs as if nothing had happened. There was no opportu- 
nity of observing the mode of reproduction in this case, for 
the animals were brought to the garden from the Weal 
Indies late in the summer, and they did not survive the 
cold weather. We will now consider these and other 

Organs qf Locomotion, — Of the different w riters who have 
treated this subject, the summary given by M. Milne Ed- 
wards appears to us to be the most instructive, and we 
therefore select it. It is clear and condensed, and we give 
it in his own words, for we know of no method equally 
concise of conveying adequate ideas of this curious piece 
of animal mechanism. 

‘ The kind of solid sheath formed by the tegumeatwy 
skeleton of the Crustacea, and which includes in its interior 
the whole of the viscera and other soft parts of these animals, 
is required to be so constructed as not to oppose locomotion; 
consequently there exist, either between the different rings 
of the body or the various constituent elements of the limbs, 
articulations destined to admit of motion to a greater or 
less extent between these different pieces. The structure 
of these articulations is of the most simple kind ; the move- 
able piece rests upon that which precedes it by two hinge-like 
joints, situated at the two extremities of a line perpendicu- 
lar to the plane in which the motion takes place. In the 
internal portion of the edge of the moveable piece comprised 
between the joints, there exists a notch of greater or less 
depth, destined to admit of flexion, w hilst on the opposite 
or external Bide the same edge generally glides under that 
of the preceding piece. This kind of articulation, whilst it 
is the most favourable to precision of movement and to 
strength, lias the disadvantage of admitting motion in one 
plane only ; therefore the whole of the rings of the body, 
the axis of motion being entirely parallel, cannot move save 
in a vertical plane ; but nature has introduced a kind of 
corrective of this disadvantage in the structure of the limbs, 
by changing the directions of the articular axes, whence 
ensues the possibility of general motions being per fanned 
in every direction. Between the two fixed points two op- 
posed empty spaces are observed, left by the rings severally, 

* There Is a most interesting series of preparations in ihe Most am of fla 
College of Surgeons, shoving the process of moulting. See p. ISt 
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and destined to admit of the occurrence of motions of flexion 
and extension. The tegumentary membrane which fills it 
never becomes encrusted or calcareous, but always con- 
tinues soft and flexible. 

motion witL fixed points of acthmas well as* with the levers 
necessary to motion. The immediate or active organs of 
this apparatus are the muscles, tho colour of which is white, 
and the structure of which presents no peculiarity worthy 
of notice. They are attached to the pieces which they are 
required to move either immediately or by the intermedium 
of horny or calcareous tendons, which are implanted upon 
the edge of the segment to which they belong. To the 
fixed point they are most commonly attached immediately. 
Their structure is simple, and each segment in fact, as has 
already been said, being contrived to move in one fixed and 
determinate plane, the muscles which communicate motion 
to it can constitute no more than two systems antagonists 
to each other, the one acting in the sense of flexion^ by 
which the segment moved is approximated to that which 
precedent, the other in the sense of extension , by which 
the segment is brought into the position most remote from 
the centre of motion. The muscles that Droduce these 
opposite effects, as might have been concluded, are found 
implanted into the opposite arms of the lever upon which 
their energy is extended. 

‘The motions in flexion tend universally to bring the ex- 
tremities and the different rings towards the ventral aspect 
of the body ; it is consequently upon this aspect that the 
flexor muscles are inserted, and these are in general the 
more powerful. On the contrary, and in accordance with 
the nature of the motion produced, it is upon the superior 
or dorsal aspect of the segments that the exterior muscles 
are attached. In the trench the two orders of muscles ge- 
nerally form two distinct layers, the one superficial, the 
other deep; the former thin and sometimes absent, the 
second, on the contrary, very powerful wherever powerful 
motions are required. The muscles generally extend from 
the arc above to the one immediately below, passing 
for the most part from the anterior edge of the upper 
to the anterior edge of the lower segment The ex- 
tent and the direction of the flexion of which any seg- 
ment is susceptible depend on the size of the interannular 
spaces above or below the ginglymoid points, and as these 
spaces are in general of considerable magnitude on the 
ventral aspect, whilst the superior arcs are in contact, and 
can only ride one over another in a greater or less degree, 
it is only downwards that the body can be bent upon itself, 
while upwards, or in the sense of extension, it can hardly 
in general be brought into the horizontal line. 

‘ Thus far what nas been said applies more especially to 
the rings of the body, but the extremities present nothing 
that is essentially different, either as regards the mode in 
which the tubular segments are articulated to one another, 
or as regards the mode in which the muscles are inserted. 
Each of these indeed having but one kind of motion, and 
even that very limited in its extent, nature has aided the 
deficiency, as has been stated, by increasing the number of 
articulations, by which extent of motion is conferred, and 
in varying the direction of the articular axes, an arrange- 
ment by which the animal obtains the ability of moving in 
every direction, but at the expense of power, rapidity, and 
precision in its motions. Each segment of a limb incloses 
the muscles destined to move that segment whieh succeeds 
it, unless it be too short and weak for this end, in which 
case the muscles themselves have their origin at some point 
nearer to the medium plane of the body. As a general law 
the muscles are observed to be more powerful in proportion 
os they are nearer to the centre, which is to be explained 
by the fact, that each motion they then communicate is 
transmitted to a larger portion of a limb, to a lever longer 
in that sense in which it is disadvantageous to the power. 
Occasionally however the two last segments of a member 
are converted into a sort of hand, and in this case the pe- 
nultimate segment sometimes includes a muscular mass, 
which may surpass in power the same system m the whole 
of the limb besides. Those muscles that put an extremity 
generally into motion are attached to the sides of the tho- 
ra ic cavity, and the apodemata supply them with surfaces 
of insertion of great extent, and very favourably situated as 
regards their action. They occupy the double rank of cells 
formed by these lamin®, but they vary too much in their 
mode of arrangement to admit of our saying anything 


generally upon this head. The motion of translation or 
from place to place, the only kind upon which it seems ne- 
cessary to say anything here, are effected in two modes, 
either by the alternate flexion and extension of the trunk* 
or by the play of the limbs. 

‘ In those Crustacea which are fbrmed essentially for 
swimming, the posterior part of the body is the principal 
agent in enabling the animal to change its place ; but here 
the motions, instead of being lateral, are vertical ; and in- 
stead of causing the creature to advance they cause it to re- 
cede : it is by bending the abdomen suddenly downwards, 
and bringing it immediately under the sternum, that it 
strikes the water, and consequently by darting backwards 
that the animal makes its way through the liquid. (Asta- 
cus, vol. ii., p. 513.) From what has now been said it may be 
imagined that the Crustacea whose conformation is the 
best adapted for swimming have the abdomen largely deve- 
loped, and this is in fhet what we always observe ; the Am- 
phipoda and Decapoda Macroura are examples ; whilst in 
the walking Crustacea, such as the crabs, the Caprella, the 
Oniscus, &c., this portion of the body attains but very insig- 
nificant dimensions. In the swimming Crustacea, the ap- 
pendages of the penultimate segment of the abdomen also 
become important organs of locomotion, inasmuch ss they 
for the most part terminate in two broad horizontal plates, 
which, with the last segment, also become lamelliform, con- 
stitute an extensive caudal fin arranged in the manner of a 
fan. We have already said that the thoracic extremities 
alone constitute true ambulatory limbs. When destined 
for swimming only, their segments are lamelliform, and 
the palp, as well as the stem, contributes to form the kind 
of oar which each of them then constitutes. 

‘ To conclude, the stemmatous portion of the thoracic extre- 
mities, whilst it still preserves the general form which we 
have assigned it, is modified in some cases to serve for 
walking as well as swimming, or to aid the animal as an 
instrument for burrowing with facility, and making a cavity 
for shelter among the sand. Thus in the Decapods that 
burrow, the last segment of the tarsus assumes a lanccolated 
form, and in the swimming Brachyura, the same segment, 
especially of the last pair of extremities ( Matuta , for ex- 
ample), appears entirely lamellar.* 

We have only further to add, that in a great number of 
species one or several pairs of the thoracic extremities are 
modified so as to become instruments of prehension ; some- 
times it is the last segment of the limb which, acquiring 
more than usual mobility, bends in such a manner as to 
form a hook with the preceding segment ; sometimes it is 
this penultimate segment wliicn extends below or by the 
side of the last, so os to form a kind of immoveable finger 
with which it is placed in opposition. In the first instance 
these instruments are denominated subcheliform claws, in 
the second chelce simply, or cheliform claws. 

Any one who will take the trouble of going over this ex- 
cellent description with a common crab and lobster before 
him, will have a clear idea of the^ locomotive system in these 
animals. 



[Claw (cheliform) of Thelphun 

0, mot cable finger ; b, hand (manna) and immoveable fieger; 9 , carpus, ar 

wriat. 



[Posterior foot of Thelphnaa fluvlatilia.] 

0 , Heuoeh (hauehe) j l, trochanter ; c, thigh (femur) ; d, leg; e, metatas* 
ana; /, tauna.or uail. 

Organs qf Digestion — The cheliform or subcheliform 
claws may be considered as ancillary to this important part 
of the organization of the Crustacea ; and tlieie are other 
parts, the details of which we proceed to give before we 
enter at large into this part of the subject. 
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[Jaw-fot (pieda maehoiret), kc. of Tholphusa flimatilii.] 


1, Right external jaw foot $ A, its internal blade ; a, ft. e, d, e,f, its ration* 
articulations; B, its external blade, or flabelliform palp; 9, jaw of the fourth 
pair with its palp; 3, jaw of tie third pnir with its palp ; 4* jaw o! tho second 
pair; 5. jaw of the first pair; 6, inaudible with its palp ; 7. upper lip; 8, 
tongue (langne) or lower lip. 

The maxillary limbs above represented, which constitute 
the jaws in the masticating crustaceans , reach in them 
their highest development ; whilst in the sucking crusta- 
ceans, which are parasites, and feed on the juices of other 
animals, a great difference of structure is, as might be ex- 
pected, observable, certain parts of the apparatus being 
elongated into a proboscis or tube of longer or shorter di- 
mensions adaptea for sucking, and in the interior of which 
are two slenaer pointed processes that act as lancets, for 
the purpose of perforation, in lieu of the true mandibles. 

The basilar articulations of the anterior thoracic extremi- 
ties in many species are employed to seize, hold fast, and in 
a considerable degree comminute, the food ; and the most 
perfect development of this design is manifested in the clie- 
liform claws of the lobsters and crabs, with all their admi- 
rable modifications for powerful prehension. 

The mouth is a mere opening of the short (Esophagus ; 
nor is it furnished with a tongue — the organ so named 
(i langue and languette) is no more than a horny and lamel- 
lar process, performing in a degree the functions of a lower 
lip. The oesophagus , which terminates without any inter- 
ruption in the stomach, and both parts, with one striking 
exception in the case of the latter, which we shall presently 
mention, present nothing remarkable, consisting as well as 
the whole of the intestinal canal of two membranous layers, 
and presenting a considerable resemblance to the same 
part of the organization of the higher animals. The stomach 
is globular and capacious, occupying much of the area of 
the cephalic cavity, and consisting of two distinct portions : 
1. The cardiac region, surmounting the mouth and (Eso- 
phagus ; 2, The pyloric, placed behind the cardiac region. 

Around the pylorus is situated that extraordinary appa- 
ratus of hard tubercles or sharp teeth, which operate as 
grinding or tearing organs on the food submitted to the 
action of this animal mill ; and though the different pieces 
vary considerably in different species, their greater or less 
development depending upon the nature of the food taken 
by those species, they may be traced in all the Brachyura 
and Macroura . In Squilla this masticatory framework is 
reduced to two half-horny pieces, with rounded projections ; 
and to make up for this deficiency, a branch of each man- 
dible reaches down to the pyloric orifice. 

From the pylorus , the intestine proceeds direct to the 
vent, there being no convolution ; but in the higher crus- 
taceans, it is distinguishable into two portions to which the 
names of duodenum and rectum have been applied, and 
which are sometimes, in the lobster for instance, separated 
by a valve, but more frequently are without defined limits. 
In the lower crustaceans the intestine is cylindrical, and 
offers no difference throughout its whole length from the 
stomach to the vent, which is always situated in the last 


ring, and has its orifice closed by muscular fibres which, 
perform the functions of a sphincter. 

The liver is largely developed in many of the Crustacea, 
especially in the Decapods ; indeed, no one can eat a crab 
or a lobster without being struck with the large proportions 
of this viscus, which in those species is considered so deli- 
cious. In the Edriophthalmians, on the contrary, it is 
almost rudimentary, tnere being in them only three pairs 
of biliary vessels, much resembling those of insects. 'Hie 
organ, when well developed, consists of two symmetrical 
portions, generally separated from each other, and composed 
of a collection of csBcums, which at one of their extremities 
discharge their secretion into excretory ducts, which being 
converted by tbeir union into longer and larger vessels, 
pour the bile ultimately through a double channel into the 
pylorus. The nature of the whitish fluid secreted by the 
two, and, as it is said, in some cases three, elongated blind 
tubular worm-like organs, the first two situated on each side 
of the pylorus, and the third on the middle of the intestine 
a short way below them, is not knowm, nor is its use. 

The two green glandular organs placed on each side of 
the (Esophagus are supposed to act in some degree as sub 
stitutes for salivary glands . 

In the Museum of the Royal College of Surgeons, in Lon- 
don, are preparations of the stomachs of the river crawflsh, 
the lobster, and of a large crab. Nos. 406 to 408, both in- 
clusive. 

Circulating System . — No chyliferou9 system, or, to speak 
more correctly, no system of chyliferous vessels, has yet 
been found in the Crustacea ; and the best received suppo- 
sition is, that the nutritious fluid is transferred firom the 
intestine to the blood-vessels by imbibition. The blood is 
either without colour or of a slightly bluish tinge; very 
coagulable, and abounding in globules held in suspension. 

Much has been written on the subject of the vascular 
system, one of great complexity, through which this fluid 
circulates; but notwithstanding the valuable labours of 
Willis, Swammerdam, Cuvier, and others, great difference 
of opinion and obscurity prevailed, till the researches of 
Lund, and especially those of MM. Audouin and Milne 
Edwards, intituled, * Recherches Anatomiques et Physiolo- 
giques sur la Circulation dans les Crustacea’ (Ann. des Sc. 
Nat., t. ii.), appeared. The following are the conclusions 
to which the latter distinguished naturalists came, after a 
careful study, as well of tne anatomical disposition of the 
circulating apparatus of the Crustacea, as of the progress 
of the blood through its interior. 

* The circulation of the blood in these animals is accom- 
plished in a manner very similar to what takes place in the 
Mollusca. The blood, pushed forward by the heart, is dis- 
tributed to every part of the body, from whence it is re- 
turned into large sinuses situated at no great distance from 
the base of the branch i® ; from these sinuses it is sent on 
to the respiratory apparatus, which it traverses, and from 
which it finds its way to the heart, to recommence the same 
circle anew. The heart is consequently aortic and single . 
The heart is always found in the median line of the body, 
and lying over the alimentary canal, near the dorsal aspect. 
Its form is various ; in the Decapods it is nearly sauare, 
and lies in the middle and superior part of the thorax, being 
separated from the carapace by tegumentary membranes 
only, and may be seen in the space included between the 
two vaults of the flanks. In structure it appears to be 
composed by the interlacement of numerous muscular 
fibres, fixed by their extremities to neighbouring parts, and 
passing to some distance over the aggregate at either end, 
so that the whole organ brings to mind such a figure as 
would be formed by the superposition of a number of stars 
the rays of which do not correspond. In the other orders 
this general form of the heart varies considerably from the 
figure of an oblong square of rather inconsiderable size, as 
it occurs in the Decapoda, to that of a long cylindrical ves- 
sel extending througn the whole length of the body, as it 
appears in the Stomapoda and the Edriophthalmians. In 
the former of these it gives origin to six vascular trunks, 
three of which issue from the anterior edge, and three from 
the posterior surface; each of the six openings is closed by 
a valvular apparatus, which prevents the regurgitation of 
the blood. 

* The first of the three anterior vessels is situated in the 
median line, and is distributed to the eyes, in consequence 
of which we have entitled it the ophthalmic artery. Lodged 
within the substance of the general tegumentary membrane^ 
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it continues its course without undergoing any subdivision 
along the median line through the whole length of the 
thorax, until, arrived opposite the eyes, it subdivides and 
terminates in two branches, which penetrate the ocular 
peduncles. On the two sides arc the two antennary ar- 
teries. They run obliquely towards the antennse, sending 
off numerous branches to the tegumentary membrane, in 
which they are at first lodged; they then plunge more 
deeply, sending branches to the stomach and its muscles 
and to the organs of generation, between which they in- 
sinuate themselves by following the folds of the same 
membrane which parts them. Lastly, each of these vessels 
sub-divides into two branches, one of which proceeds to the 
internal and the other to the external antenna. 

1 Two hepatic arteries arise from the fore part of the infe- 
rior surface of the heart, and penetrate the liver, there to 
be ramified ; but they are only found double and distinct 
from one another so long as the liver is met with divided 
into two lobes, as it is in the crawfish and lobster. 

1 From the posterior part of the same surface of the heart 
there proceeds a large trunk, which, from its importance, 
might be compared with the aorta. This is unquestionably 
the vessel which many authors have spoken of as a great 
vena cava ; we have entitled it the sternal artery. It bends 
forwards, giving origin to two abdominal arteries, dips into 
the sternal canal, distributing branches to the different tho- 
racic rings, as also to the five first tephalic rings, which it 
asses over in its course. Meeting with the oesophagus, it 
ifurcates, but still sends branches to the mandibles and 
the whole of the anterior and inferior parts of the head. 

‘ The bulb presented by the sternal artery at its origin, in 
the Macroura, is the part which Willis characterized as au- 
ricle of the heart. As concerns the two abdominal arteries, 
which may be distinguished into superior and inferior , and 
which arise from the kind of cross which it forms almost 
immediately after its exit, they are in precise relationship 
in point of size with the magnitude and importance of the 
abdomen itself. In the Brachyura they are mere slender 
twigs ; in the Macroura, on the contrary, they are capa- 
cious stems, and the inferior of the two sends branches to 
the two posterior pairs of thoracic extremities. 

4 The disposition of the three first vessels is the same in 
the Stomapoda as in the preceding species; but the great 
vessel which represents the heart being extended through 
the whole length of the body, supplies immediately other 
arterial branches in pairs, and in number equal to those of 
the rings. 

4 The blood returns from the differ cat parts of the body 
by canals , er rather vacuities , among the tissues (for they 
have no very evident appropriate parietes), which terminate 
in the venous sinuses situated close to the branchiae. 

4 la the short- tailed Decapoda we find no more than a 
double series of these sinuses included within the cells of 
the planes above the articulation of the extremities. They 
communicate with one another, and they appear to have 
no parietes other than laminae of cellular membrane, of 
extreme tenuity, which cover the neighbouring parts. Each 
of them, nevertheless, receives several venous conduits, and 
gives origin at its superior and external part to a vessel, 
w hich, traversing the walU of the planes at the base of the 
branchiae, conducts the blood to the latter organs. This is 
the external or afferent vessel of the branchiae. 

1 We find the same lateral venous sinuses in the Macroura; 
but instead of communicating with one another athwart 
the thoracic septa, as is the case in the Brachyura, they all 
empty themselves into a great median vessel, which is 
itself a venous sinus, and occupies the sternal canal. In 
the Squilla this sinus is almost the only vessel which serves 
as a reservoir to the venous blood. 

4 The blood, after being arterialized in its passage through 
the capillaries of the branchiae, is poured into the efferent 
vessel which runs along the internal surface of each 
branchi a. It enters the thoracic cells in the same manner 
as the afferent vessel passed out from them, bends upwardly 
under the vault of the Hanks, and thus takes its course 
towards the heart. It is to this portion of the canal that 
we have given the name of branchiocardiac vessel .* 

The anatomical accuracy of the above description is ge- 
nerally admitted, but the physiological deductions of M. 
Lund differ from those of MM. Audouin and Milne Ed- 
wards. He regards the heart as destined to propel, not 
only the pure blood from the gills, but also an admixture 
of venous blood which enters the cavity of the heart by 
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| four orifices, seated on its dorso-lateral aspects, and distinct 
from those in which the branchial veins terminate. The 
Freneh anatomists have objected, that these orifices de- 
scribed by Lund are closed by a membrane ; but we find 
them plainly shown, and provided with the valvular appa- 
ratus for preventing a reflux oT the blood, in a preparation 
(No. 698 a.) added by Mr. Owen to the Hunterian Series 
illustrating the same subject in the museum of the College 
of Surgeons. John Hunter had long ago arrived at the 
same conclusions as to the mixed condition of the blood 
which is sent hum the heart, and in a series of elaborate 
researches on the circulation in the crustaceans and insects, 
first discovered the diffused stale of the venous blood in 
extensive and irregular venous sinuses ; the geueral dispo- 
sition of which, in the lobster, is well displayed in the four 
beautiful plates (15, 16, 17, and 18) illustrative of John 
Hunter’s account of the circulating system of the lobster, 
in the Catalogue of the Physiological Collection, vol. ii. 

This and other parts of the anatomy of the lobster are 
illustrated in the following preparations in the same col- 
lection:— Nos. 22, 60, 110, 223, 407, 408, 880, 898 a, 991, 
992, 1301, 1302, 1302 A, 1303, 1303 A, 1303 B, 2204 A, 
2205-2207 A; and the anatomy of the river crawfish in 
the preparations numbered 406, 993, 993 A, 2191-2204, the 
latter series being explanatory of the process of moulting. 

Respiratory System. — The respiration of the Crustacea 
is carried on generally by means of branchiae. We say 
generally, because there are some forms where no special 
organs have been detected, and where it is presumed that 
oxygen is obtained from the water thrbugh the medium of 
the external integument. But where, as in the great mass 
of these animals, branchial respiration is present, the variety 
in form and disposition of the apparatus, and in some cases 
the'eomplexity of it, are very great. Thus, in the Branchio 
poda the lamellar form of all the thoracic extremities and 
the two external appendages corresponding to the palp and 
llabellum present membranous vesicles, flat in shape, highly 
vascular and soft, whose otlice it is to facilitate the action 
of the air upon the blood. In the Amphipoda and Lawu- 
dipoda wc begin to perceive a gradual departure from this 
type. In the Ltemodipoda the vesicular bodies produced 
by the flabelliform appendage of a certain number of pairs 
of the thoracic extremities, only perform the functions of 
branchiae; and in the Isopoda the locomotive extremities 
cease to act as rc s piratory organs, the five first pans of ab- 
dominal extremities being exclusively devoted to those 
duties. The Stonfaj or/a, which in some cases are without 
determinate respiratory organs, in others present an orga- 
nization analogous to that of the decapodous embryo, and 
again in the Squilhe and Thysanopoaa exhibit a highly- 
complicated structure of branchiae, which, though superior 
even to the highest type in complexity, still fall short of 
the perfection manifested in that type, inasmuch as the 
branchiae float in the water unprotected by any envelope. 

M. Milne Edwards thus reviews the respiratory apparatus 
in its state of greatest complexity, commencing with it in 
the embryo, and following it in its progressive development. 

4 In the earliest periods of embryotic life of the common 
Astacus fiuviatilis , we discover no trace of branchiae ; but 
at a somewhat more advanced stage of the incubation, 
though still before the formatiou of the heart, these organs 
begin to appear. They are at first small lamellar appendices 
of extreme simplicity, attached above the three pairs of 
maxillary extremities, and representing the flabelliform 
portions of these limbs. Soon these lamellar appendages 
elongate and divide into two halves, one internal, lamellar, 
and triangular, the other external, small, and cylindrical ; 
lastly, upon the surface of this, striae are observed to appear, 
which are the rudiments of the branchial filaments. During 
this interval the thoracic extremities have become deve- 
loped, and above their bases other branchiae have made 
their appearance, presenting in the beginning the form of 
tubercles, and subsequently that of stilets, smooth and 
rounded on their surface, but by-and-by becoming covered 
with a multitude of small tuberculations, which, by their 
elongation, are gradually converted into branchial filaments 
similar to the preceding. During this period of the deve- 
lopment of the branchiae, these organs are applied, like the 
extremities, to the inferior surface of the embryo ; but they 
subsequently rise against the lateral parts of the thoiax, 
become lodged within a cavity situated under the carapace, 
and thus are no longer visible externally. 

4 The cavity destined to protect in this manner the bran- 
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ehid apparatus is neither more nor less than an internal the union of the medullary nuclei is accomplished, th# en- 
fold of the common tegumentary membrane. It shows proximated chains forming a single longitudinal series from 
itself first under the guise of a narrow groove or furrow, head to tail. 

which runs along the lateral parts of the thorax, below the In the types, as might be expected, the centralizing sye- 
edge of the lateral piece of the carapace. This longitudinal tem is perfected by the actual conjunction of the nuclei, 
furrow is not long of expanding, and becomes consolidated and here we must refer the student to the works above 
by itt superior edge with the internal surface of the cara- mentioned, more especially to those of Rathke, of Audouin, 
pace, which, by being prolonged inferiorly, constitutes the and Milne Edwards, and of Mr. Newport, and the beautiful 
external wall of a cavity, the opening of which, situated preparations illustrative of this part of the organization of 
above the base of the extremities, becomes more and more the crustaceans in the museum of the Royal College of Sur- 
contracted, and ends by being almost entirely closed. The geons in London (Gallery, Nos. 1301 to 1303 B, both inclu 
space in this way circumscribed incloses the branchi®, and give). We would particularly draw his attention to No 
constitutes what is called the respiratory cavity of the De- 1302 A, presented by Mr. Newport, ‘showing the anterior 
capod Crustaceans. and posterior, or motor and sensitive tracts, which consti- 

‘ From what has just been said, it would appear that the tute the cerebral or spinal column,* &c. ; and to No. 1303 A, 
embryo of Astaeus Jluviatilis presents four principal periods exhibiting the nervous system of Scyllarus antarctiais, 
with reference to the state of the respiratory apparatus: and 1303 B, laying open that of Pagurus pedunculatus , 

1. that which precedes the appearance of this apparatus; both prepared by Mr. Owen. Mr. Newport’s excellent and 

2. that during which the branchi® are not distinguishable instructive paper 4 On the nervous system of the Sphinx 
from the flabelliform appendages of the extremities, or in | ligustri of Linn®us* (Phil. Trans., part ii., 1834), including 
which it consists of simple lamellar or stiliform processes, | beautiful illustrations of the nervous system of the lobster, 
which appear as mere processes of other organs especially i and showing its identity in principle with that of the Sphinx, 
dedicated to locomotion or mastication ; 3. that charac- should be carefully studied, 

terized by the transformation of these extremely simple ap- The conclusion formed by M. Milne Edwards in his His- 
pendages into organs of a complex structure, entirely dis- toire is that 4 the nervous system of the Crustacea consists 
tinct from the extremities, but still entirely external; 4. and uniformly of medullary nuclei (ganglions), the normal 
lastly, that during which the branchi® sink inwards, and number of which is the same as that of the members or 
become lodged in a cavity especially adapted for their re- rings of the body, and that all the modifications encountered, 
oeption, and provided witn a particular apparatus destined whether at different periods of the incubation, or in different 
to renew the water necessary to the maintenance of respira- species 6f the series, depend especially on the approxima- 
tion. tion, more or less complete, of these nuclei (an approxima- 

4 If we now turn to the examination of the apparatus of tion which takes place from the sides towards the median 
respiration in the different groups in which it exhibits im- line, as well as in the longitudinal direction), and to an 
portant modifications, we shall, in the series of Crustaceans, arrest of development occurring in a variable number of the 
encounter permanent states analogous to the various phases nuclei.* 

through which we have just seen the apparatus passing in Mr. Newport appears to have been the first who pointed 
the most elevated animals of the class. And, in fact, the out the double ganglionic chain in the Lobster , as being 
first period which we have particularized above in the em- composed of two orders of fibres, forming distinct and super- 
bryonic life of the Decapod is exhibited in the permanent j posed fasciculi or columns, designated by him columns of 
condition of some inferior crustaceans, in which not only j sensation and of motion. 

are there no special organs for respiration, but in which The highest degree of nervous centralization is found in 
none of the appendices occur with such modifications of! Maia, according to M. Milne Edwards, who lays down the 
structure as would fit them to become substitutes for the ! following principles, the result of the experiments made by 
branchi®, in which, consequently, the process of respira- himself and M. Audouin, and his deep and elaborate inves- 
tion, that is the aeration of the blood, appears to lake place tigation of the subject. 

over the surface of the body at large. Tne greater number 4 1 . The nervous system is the system which entirely pro- 
of the Haustellate Crustacea, of the Entomostraca properly sides over the sensations and motions, 
so called, of the Copepoda, and even of the Phyllosomata, 4 2. The nervous cords are merely the organs of transmis- 
appear to belong to this type of organization.* sion of the sensations and of volition, and it is in the gan- 

The branchial character is so inherent in this class, that glions that the power of perceiving the former and of pro- 
it is preserved even in certain species that live on the land, ducing the latter resides. Every organ separated from its 
The land-crab ( Gecarcinus ), for example, would die if long J nervous centre speedily loses all motion and sensation, 
immersed in water; but this, as well as other land crusta- 4 3. The whole of the ganglions have analogous properties; 
ceans, requires a certain degree of moisture to enable the the faculty of determining motions and receiving sensations 
branchi® to act, and accordingly they never remove far from exists in each of these organs ; and the action or each is by 
damp situations. so much the more independent as its development is more 

Nervous System and Senses. — The obscurity in which isolated. When the ganglionic chain is nearly uniform 
this part of the subject was involved has been :.v uily dissi- through its whole length, it may be divided without the 
patea by the light thrown on it by many authors, among action of the apparatus being destroyed in either portion 
whom Cuvier, Rathke, MM. Audouin and Milne Edwards, thus isolated, — always understood, that both are of eonsi- 
and Mr. Newport stand pre-eminent. derable size, because, when a very small portion only is 

The principles derived from the study of the gradual evo- isolated from the rest of the system, this appears too weak, 
lution of the nervous system in the common crawfish are, as it were, to continue its functions, so that sensibility and 

1. the isolated formation of the nervous centres, independ- contractility are alike speedily lost. But where one portion 
ently of one another. The ulterior junction of the organs of the ganglionic chain has attained a development very su- 
constitutes the law of centripetal development of M. Serres. perior to that of the rest, its action becomes essential to the 

2. A tendency to conjunction by a motion transversely. 3. A integrity of the functions of the whole. 

second motion in the line of the axis of the body, producing 4 ft must not be imagined, however, from this that sensi- 
a final concentration of a greater or less number of nervous bilitv and the faculty of exciting muscular contractions ore 
centres, originally independent of each other. ever completely concentrated in the cephalic ganglions. 

The first of these conditions is well seen in Talitrus. On and it seems to us calculated to convey a very inaccurate 
each side of the mesial line in this genus is a chain of idea of the nature and functions of these ganglions to speak 
ganglions, conjoined by nervous centres of simple construe- of them under the name of brain, as the generality of 
tion, flattened, and somewhat lozenge-like in their outline, writers have been led to do, seduced by certain inconclusive 
Thirteen pairs of these correspond to the thirteen segments analogies in point of form and position, 
of the body, the two nuclei of each pair communicating 4 It is nevertheless to be remarked that in these al- 
together in the same way that each pair is connected with mais an obscure tendency to the centralization of the ner- 
its antecedent and succeeding pair, by means of medullary vous functions is observ able in the anterior portion of the 
cords in the first case, and longitudinal cords in the second, ganglionic chain ; because, if, in the lobster, for instance.it 
Each ofthese pairs in all essentials is a counterpart of the be divided into two portions, as nearly equal as possible, 
other, the cephalic ganglion, which sends branches to the by severing the cords of communication between the gan- 
antenn® and eyes, not excepted. In Phyllosoma the ten- glions belonging to the first and second thoracic rings, sen- 
deney to centralization is mbre obvious, and in Cymothoe sibility, and especially mobility, are much more quickly 
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lost in the posterior than in the anterior half, and this dis- 
proportion is by so much the more manifest as the division 
is performed more posteriorly ; still there is a great inter- 
val between this first indication and the concentration of 
the faculties of perception and of w ill in a single organ — the 
brain, of which every other portion of the nervous system 
then becomes a mere dependency.* ( Cyclo . of Anat. and 
Phys .) 

StgA/.— This sense is possessed by the whole of the class 
at some period of their lives, and in the great majority the 
orffan is of a highly complicated structure. The parasitic 
Crustacea, which undergo a kind of metamorphosis, possess 
eyes in the early stage of their existence, though they are 
subsequently obliterated ; but the great mass of crustaceans 
are gifted with the power of distinguishing objects through 
the medium of light from their birth to their death. We 
will now examine the different forms presented by the 
visual apparatus. 

Smooth or simple Eyes.— Those consist of a smooth 
rounded transparent cornea, being a modification of the 
tegumentary membrane, immediately behind which, and 
in contact with it is the crystalline lens , generally spheri- 
cal, and behind this last and in contact with it is a mass of 
gelatine, which performs the function of the vitreous hu- 
mour , and touches the extremity of the optic nerve. A thick 
deep-coloured pigment envelops the whole and lines the 
inner surface of the eye-globe up to the point at which the 
transparency of the cornea begins. Limulus (Molucca 
crab, king crab) affords an example of this kind of eye. The 
simple eyes have never been found to exceed two or three in 
number. 

Intet'mediate Eyes.—Ncbalia, Branchipus and Daphnia 
present us with the first modification of a visual structure 
intermediate as it were between the simple and the com- 
pound eyes. In this organization the cornea is still undi- 
vided externally, but a number of small crystalline lenses and 
vitreous humours, each in its separate pigmentary sac and 
terminating in immediate contact with the optic nerve, pre- 
sent an eye consisting of a conjunction of several stemraata 
or simple eyes under a common cornea — Apus [Binoculus], 
besides its pair of simple eyes, has also a posterior com- 
pound pair. The second modification , which is to be found in 
the Edrioplithalmians ( Amphitfwe , for instance), brings us 
still nearer to the truly compound form with distinct facets. 
Two transparent laminro form the cornea in these crusta- 
ceans: the external is smooth and undivided, the internal 
divided into a variable number of hexagonal facets, each 
with a distinct cornea which arc superposed upon the coni- 
cal crystalline lens, which is an ingredient in compound 
eyes properly so called. 

Compound Eyes. — The external and internal membranes, 
the junction of which forms the cornea, present simul- 
taneously the division into facets, each of winch forms an- 
teriorly an ocular compartment. Unlike the facets in 
the eyes of insects which are always hexagonal, these pre- 
sent various figures in different Crustacea. In Scyllarus , 
Galathe a, the common crawfish, &c„ for example, they are 
square: in Pa%ur us, Squill a, the crabs, &c., they are hexa- 
gons. The crystalline humour that succeeds them immedi- 
ately, is, according to M. Milne Edwards, * of a conical form, 
and is followed by a vitreous humour having the appearance of 
a gelatinous filament, adhering by its base to the optic nerve.’ 
Each of the columns thus formed is, moreover, lodged 
w ithin a pigmentary cell, which likewise covers the bulb of 
the optic nerve. * But the most remarkable circumstance is, 
that the large cavity within which the whole of these paral- 
lel columns, every one of which is in itself a perfect eye, 
are contained, is closed posteriorly by a membrane, which 
appears to be neither more nor less than the middle tegu- 
mentary membrane pierced for the passage of the optic 
nerve, so that the ocular chamber at large results from the 
separation at a point of the two external layers of the gene- 
ral envelope.’ * * * ‘ The most remarkable modification 
of facetted eyes consists in the presence of a kind of sup- 
plementary lens, of a circular shape, and set within the cor- 
nea in frout of each proper crystalline lens. These small 
lenticular bodies exist independently, and are perfectly dis- 
tinct from the small corneal facets. In some cases they 
might be mistaken, (in the Idotece for example, where they 
may be perceived singly, and with their oistinct circular 
forms,) and the incautious observer led to conclude that the 
corneal facets are merely these lenticular bodies so much 
enlarged that their hexagonal or square forms result from 


their agglomeration in a point ; but there are Crustacea, such 
as the Callianasscey in which these two elements of the 
exiernal cornea may be perfectly distinguished, the lenti- 
cular body being of insignificant dimensions, and occupying 
the centre of the corneal facet only. In general, however, 
the diameter of the lenticular body is equal to that of the 
corneal facet itself, so that their edges blend. Further, the 
lenticular bodies are most commonly evolved in the sub- 
stance of the cornea ; but there are cases in which, under 
favourable circumstances, they may be detached from it. 
Although the existence of tnese different modifications 
must not be considered as being exclusive, inasmuch as 
there are certain crustacea which exhibit more than one of 
them at the same time, for instance, stemmata and com- 
pound eyes , the latter only are the species of visual organ 
encountered in the great majority of cases. Their general 
number is two ; but these are occasionally united, so as to 
form a single mass, and make the animal appear, at first 
sight, as if it had but a single eye. This peculiarity of 
organization can even be followed in the Daphnice 
[Branchiopoda], in the embryo of which the eyes are first 
seen isolated ; with the progress ofUhe development, how- 
ever, they are observed gradually to approach each other, 
and finally to become united. Stemmata are always im- 
moveable and sessile ; the compound eyes with stnooth 
cornece , however, although in the majority of cases they 
present the same disposition, now and then occur move- 
able : sometimes they are supported by a pedicle, moveable 
in like manner and provided with special muscles. The 
eyes with facets present the same modifications, and even 
supply important characters in classifying these animals : 
thus in the Edriophthalmia the eyes are always immove- 
able and sessile, whilst in the Decapoda and Stomapody 
they are supported upon moveable stems of very various 
lengths, and which every consideration leads us to view as 
limbs or appendages of the first cephalic ring. It some- 
times even happens that in these animals, between the 
outer edge of the carapace and the base of the antennae, 
there occurs a furrow or cavity, within which the eyes may- 
be withdrawn or laid flat, so as to be out of the way of in- 
jury; this groove or cavity is generally spoken of under 
the name of the orbit.* {Cyclo. of Anat. and Phys.) 

In some of the forms {Maia for instance) there is a 
fringe of hairs on the inner side of the orbit, so placed as 
to perform the office of a brush in wiping the eye when 
brought into contact with it. 

Hearing— A cavity full of fluid, supplied with a nerve 
fitted for the perception of impulses of sound, forms the 
basis of the auditory system in the crustacea. This appa- 
ratus is assisted by certain organs, elastic membranes, and 
rigid stems for instance, organized so as to vibrate under 
the action of sonorous undulations, or to assist such vibra- 
tion. The long rigid stem formed by the antenna? of the 
second pair assists in this function, and, according to the 
highly interesting experiments of M. Savart, the addition 
of such a rigid stem renders certain vibrations appreciable, 
which, w ithout such a conductor, would be imperceptible. 
In many of the forms {Maia for instance) there is an ossi- 
culum audit us. 

In the museum of the College of Surgeons (Gallery, 
No. 1559 A) is a Hermit Crab {Pagurus Mi les> Oliv.), pre- 
pared by Mr. Owen to show the organ of hearing, which is 
composed of a simple vestibular cavity situated at the 
under part of the basal joint of the external antenn®. The 
cavity is surrounded by a dense crustaceous substance, ex- 
cept at the internal opening, where the auditory filament 
of the antennal nerve penetrates it, and at the opposite 
side, where an elliptical opening or fenestra is left, which 
is closed by the acoustic membrane : the membranes of 
sound affect this membrane, and are transmitted to the 
nerve, which is exposed on the left side. (Owen., Cat. of 
Physiology series., vol. iii., part 1). 

Smell . — Every lobster-pot that is baited on our coasts 
affords evidence that the Crustaceans are endued with the 
sense of smelling, but where the organ is seated is doubtful. 
M. de Blainville placed it in the antenn®, where it cer- 
tainly does not reside, according to M. Milne Edwards, who 
further states that the opinion of M. Rosenthal, who as- 
cribes the function to a cavity which he discovered at the 
base of the first pair of antenn®, requires to be supported 
by direct experiment. 

Taste .— Though the crustacea have no true tongue, their 
selection of food and the preference exercised by them* 
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show that they arc gifted with the sense of taste or a sense j 
analogous to it. The seat of the faculty is most probably ! 
that portion of the tegumentary membrane that lines the 
inside of the mouth and oesophagus. 

Touch.— 1 The crust more or less calcarious with which 
the Crustacea are covered forms a medium not calculated to 
convey external impressions of any delicacy. 4 Neverthe- 
less,* says M. Milne Edwards, 4 in front of the head there 
are certain special organs which all the observations I have 
had an opportunity of making upon the organization of 
these animals lead me to regard as parts more particularly 
destined to be the seat of the sense of touch. These organs 
are the antenna* — those slender filaments possessed of a 
great degree of flexibility, of motility, and of sensibility. 
M. de Blainville was led to regard these organs as the seat 
of the sense of smell : but direct and conclusive experiment 
has satisfied us that the destruction of the antenn© has no 
inlluence whatever on the exercise of the sense of smell : 
and we are, on the same grounds, induced to believe them 
destined to the exercise of the sense of touch of considerable 
delicacy, unless we would imagine them as the instruments 
of some quite peculiar sense, the existence of which would 
be purely hypothetical. The number and disposition of 
these organs varies extremely. Some of the crustaceans 
at the very bottom of the series are wholly without an- 
tenn©, or are furnished with them in a merely rudimentary 
state. Some species have no more than a single pair ; the 
normal number however is two pairs. In speaking of the 
tegumentary skeleton we have said to which of the rings 
these appendages belong; we shall only say further here, 
that they may be inserted on the superior or inferior sur- 
face of the head according to the respective development 
of the different pieces of which this segment is composed. 
They do not differ less widely in their form and composition, 
and under this double point of view present modifications 
analogous to those which we have specified as occurring in 
the extremities.* 



a, ri external antenni of Thelplmsa fluvinlilU; 6, rig l»l anleuna of the 
lime. (Pennarest.) 

Organs of Reproduction. 

In the whole class the sexual organs arc separate, that is, 
they never co-exist in the same individual, and the repro- 
duction is oviparous. The apparatus is double, each branch 
being distinct, and in some cases, completely independent 
of its opposite. The celebrated hermaphrodite lobster {Phil. 
Trans., 1730, p. 200), presented a different sexual organ on 
each side, and both the male and female portion were com- 
plete. In the more perfect Crustacea the analogy between 
the male and female organs is so great as frequently to de- 
ceive the observer at first sight. 

Male Organs.— Out limits do not permit us to enter into 
a detail of all the phases of this part of the organization in 
the Crustacea, ana we therefore select the common crab , 
not only on account of the facilities which it presents to the 
inquirer, but because the apparatus, especially in the season 
of activity, is so distinct and so highly developed. The 
testis is grape-like, the cluster consisting of four principal 
lobes, formed of numerous worm-like delicate canals, con- 
voluted into pellets. The first portion is placed in the front 
of the thorax and terminated in a large coiled up vessel 
situated on the side of the stomach ; behind, and connected 
with it, is the deferent vessel, a convoluted canal of some 
size and of a milky colour. It is twisted about the thorax, 
and at last penetrates the cell of the last pair of limbs, 
opening outwardly on the basilar piece, the situation gene- j 


rally assigned to the aperture in the Crustacea. *In the 
ordinary state,’ says M. Milne Edwards, ‘the excretory 
canal terminates on the edges of the opening, but at the 
instant of sexual intercourse the extremity of the canal 
undergoes a kind of erection, and by becoming folded upon 
itself, like the finger of a glove, projects externally, so as to 
form a kind of penis adequate to the intromission of the 
fecundating fluid. This latter circumstance was long un- 
known to naturalists, who were accustomed to look upon 
the members of the first and second abdominal lings as 
tlie external male instruments. These two pairs of extre- 
mities, in fact, are distinguished from the rest by their 
shape, which is styliforra, and their structure, which is 
tubular, being composed of two homy lamin© convoluted 
one upon arfother, the first including the second. Rut 
direct observation has deprived them of all claim to be 
considered as fulfilling any office of so much consequence 
in the economy of the Crustacea as that of conveying the 
fecundating fluid from the body of the male into that of 
the female. At the most they can only be regarded as 
organs of excitation, and which the animal may perhaps 
employ at the same time to guide the male into the female 
organ. 

4 The female reproductive apparatus of the Crustacea in the 
highest state of complication, consists of an ovary , an 
oviduct , and copulatory pouches. The ovaries in the Dcca- 
poda brachyura resemble four cylindrical tubes placed lon- 
gitudinally in the thorax, and divided into two symmetrical 
paii*s, each opening into a distinct oviduct, yet communi- 
cating with one another by a transverse canal, and by the 
intimate union of the two posterior tubes in a portion of 
their length. The oviducts as well as the ovaries are of a 
whitish colour ; they are short, and become united in tlieir 
course to a kind of sac, the neck of which extends to the 
exterior of the animal’s body ; there is one of these on each 
side, and they are known by the name of the copulatory 
pouches . It is into these reservoirs that the male pours the 
fecundating fluid which is here stored up and applied to 
the ova as they pass in succession along and out of the 
oviducts. These, after a course which is never long, ter- 
minate at the vulv©, openings formed in the sternal pieces 
of the segment which supports the third pair of ambulatory 
extremities. 

4 The Anomoura and Macroura have no copulatory pouches, 
and their vulv© nrc situated on the basilar joint of the 
ambulatory extremities of the third pair. Tne mode in 
which fecundation is accomplished in these geneva, is con- 
sequently much less apparent than in the Braclivura 
Many writers arc of opinion that this operation takes place 
in the interior of the ovaries, a process that appears by no 
means feasible on account of the inequality of develop- 
ment of the ova, which is such that the last of them arc 
not in being even long after the first have been expelled 
It would perhaps be more correct to suppose that fecunda- 
tion does not take place till after the ova are laid, which 
we know to be the case among the Bairachia and the 
greater number of fishes. 

4 The female crustacean does not abandon her eggs after 
their extrusion. Those of the Decapods preserve them 
under their abdomen by means of the abdominal extre- 
mities modified in their structure. The Edriophthalmia 
again keep them under their thorax by means of the 
flubelliform appendages of the extremities belonging to the 
region; whilst the inferior genera, such as the Entomos- 
traca, &c. have suspended to the external orifices either 
horny tubes or a pair of membranous sacs which contain 
and transport them from place to place. These varieties 
in the accessory organs of generation are, in many cases, 
sufficient to distinguish the sexes : thus, among the Deca- 
poda brachyura, the females are known at a glance by their 
wider abdomen, which is sometimes of such dimensions as 
to cover the whole sternum. Sometimes these sexual organs 
extend to the antenn© and to various other organs ; some- 
times it even influences the size, and occasionally, as we 
have said, the general external conformation is modified to 
such a degree, that the male and the female of one and the 
same species have been taken as types of two distinct 
genera. 

The progress and incubation of the ovum, though a sub- 
ject of the highest interest, would, if detailed, occupy more 
space than can be allotted to the department which now 
occupies our attention, and we must content ourselves with 
stating that the majority of the class do not make their exit 
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from the egg till the whole of the organs necessary to their 
condition are developed, and till their form presents but 
slight differences fVom that which is presented by the adult 
animal. But it is otherwise in many of the crustaceans, 
especially those of the lower class, which may be said to be 
b>rn prematurely, and then have to pass through a series 
of changes which have been properly termed metamor- 
phoses before they reach their final shape. M. Milne 
Edwards observes that these changes, whatever their 
amount, depend on the following circumstances: — 1st. The 
continuation of the normal work of development. 2nd. 
The unequal growth of different parts of the body; and, 
3rd. The atrophy and complete ultimate disappearance of 
certain parts. 

The following cut will convey some idea of the relative 
position of the parts in the carapace, and that of Thelphusa 
liuviatilis (p. 1S9 ) of the relative external position of the 
organs alluded to. 



[Carcinus msenas, open.] 


a. a, n,a,n, stomach ; b, b, genital organa; e, heart; d, d, bronchia ; *,/»/, 

lirer. 



[Aalacus flu via til is, open.] 

a. a . a . a, stomach ; 6, genital organs; c, heart ; d, d, 4, d, d, liver ; e, e, bran- 
cliia? ; J,f, muscles of the mamliblej. 

Geographical Distribution — The class is most widely 
distributed, and the form seems adapted for every climate. 

Place in the Animal Series . — The insects and arachni- 
dans are the forms to which the crustaceans bear the 
greatest relations. 

Systematic Arrangement. 

Almost every writer on this interesting class of animals 
has embodied his own views in their classification. Among 
the principal zoologists who have written on the subject, 
the names of Cuvier, Desmarest, Latreille and Leach, will, 
with many others, occur to the observer. We select the 
arrangement of M. Milne Edwards, because it is founded 
on anatomical investigation, and on actual experiment 
made in a great many instances by himself and M. Au- 
douin. 

M- Milne Edwards, then, makes the Crustacea to con- 
fist of two great divisions. 


1st. Of those which have the mouth furnished with a 
certain number of organs, destined in an especial manner 
to the prehension or division of the food. 

2nd. Those which have the mouth unfurnished with 
special prehensile or masticatory organs, but surrounded 
by ambulatory extremities, the bases of which perform tne 
part of jaws. We shatl take this second division first be- 
cause it contains but one order, viz., the Xyphosura (Xi- 
phosura). Example, Limulus . 

But it is to the first division that the great mass of the 
crustaceans belong, and these are subdivided into two great 
groups. 

1st. The Maxillosa or Mandibulata, which possess a 
mouth armed with jaws, &c. 

2nd. The Edentata or Haustellata, whose mouth is 
prolonged in the shape of a sucker. 

The Maxillosa are separated into four great sections. 

I. 

PODOPHTHALMIA. 

These almost always possess true branchice t pedunculated 
and moveable eyes ; feet or extremities vergiform, partly 
prehensile, partly ambulatory ; and a thorax covered by a 
carapace. 

The Podophthalmia contain two orders, the Decapoda 
and Stomapoda. 

1st. Decapoda, whose branchiae are fixed to the sides of 
the thorax, and are inclosed in special respiratory cavities. 
The oral apparatus is composed of six pairs of members. 
There are five pairs of thoracic extremities, which are ge- 
nerally ambulatory. The Decapoda are divided into 1st, 
the Brachyura (Cancer, Portunus, Grapsus, &c., &c.) ; 2nd, 
the Anomoura (Dromia, Ranina, Pagurus, &c., &c.) ; 3rd, 
the Macroura (Astacus, Scyllarus, Palromon, &c., &c.). 

2nd. Stomapoda, whose branchi® are external; some- 
times rudimentary or none. Oral apparatus composed in 
general of three pairs of members. Thoracic extremities 
prehensile or for swimming ; generally six or eight pairs. 
(Mysis, Phyllosoma, Squilla, &c., &c.) 

n. 

Edriophthalmia. 

True bronchi® none, but replaced bv certain portions of 
the extremities modified ad hoc in their structure; eyes 
sessile ; thoracic extremies ambulatory, almost always con- 
sisting of seven pairs ; no carapace. The Edriophthalmia 
contain three orders, viz., the Amphipoda t the Lcemodipoda , 
and the Isopoda. 

1st. Amphipoda. These have the palpi of the thoracic 
extremities vesicular, and subserving respiration. The ab- 
domen is very much developed, subserving locomotion, and 
is furnished with six pairs of limbs, the three first of which 
differ in form and use from the three last. (Gammarus, 
Talitra, &c., &c.) 

2nd. Lasmodipoda. Abdomen rudimentary. Palpi of 
the thoracic extremities vesicular and subserving respira- 
tion. (Proto, Caprella, & c.) 

3rd. Isopoda. Abdominal extremities well developed; 
the five first pairs lamellar and subserving respiration. Ab- 
domen well developed. (Idotea, Spheroma, &c., &c.) 

III. 

Branchiopoda. 

No true branchice , but thoracic extremities lamellar, 
membranous, and so formed as to be subservient to respira- 
tion. The Branchiopoda contain two orders, Phyllopoda 
and Cladocera. 

1st. Phyllopoda. No bivalve, shell-like covering. Ex- 
tremities natatory, and in considerable numbers (from 8 to 
22). (Branchipus, Limnadius, &c., &c.) 

2nd. Cladocera. Carapace in form of a bivalve-shell. 
Thoracic members five pairs. (Daphnia, &c.) 

IV. 

Entomostraca. 

No branchice , nor any modification of organ apparent to 
supply the place of these. Eyes sessile, and commonly 
united into a single mass. The Entomostraca contain two 
orders, viz., the Copepoda and Ostrapoda. 

1 st. Copepoda. Body divided into distinct rings, neither 
carapace nor valvular envelope. Thoracic and oral mem- 
bers in considerable numbers. (Cyclops, Pontia, &c.) 

2nd. Ostrapoda. Body without very evident annular 
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divifiopa, and entirely inclosed under a large dorsal shield 
having the form of a bivalve-shell. Extremities in very 
small number. (Cypris, &c.) 

9. Edentata 

The Edentata contain three orders, viz., the Aranei- 
forvm, the Siphonostomata , and the Lernceiformet. 

1st. Araneifqrmks. Extremities rod-like, long, adapted 
for walking. (Pycnogonon, Nymphon.) 

2nd. Sxfhonostomata. Extremities not adapted for 
walking ; partly lamellar, partly prehensile. (Culigus, Di- 
chelestion, &c.) 

3rd. LERNiEiFORMEs. Extremities rudimentary, body 
presenting anormal forms. (Lemma, &c.) 

Fossil Crustacea. 

Crustacea occur in a fossil state throughout the series of 
fossiliferous beds. One form now extinct appears to have 
been among the earliest of the created beings whose re- 
mains have been preserved to ns. The Trilobitic type is to 
be traced from the ol lest fossiliferous strata to the coal- 
measures; and the Decapoda have been found below the 
chalk, in tho chalk, and in some of the most recent de- 
posits. Even the branch iro and eyes of some of these fossil 
crustaceans are in a high state of preserv ation. The details 
of this part of the subject will be found under the heads 
treating of the families and genera noticed in this work 
whose organic remains have been discovered. 

CRUTH, or CRWTH, a musical instrument of the 
violin kind, formerly much used in Wales. Sir John Haw- 
kins says that ‘ it somewhat resembles a violin, twenty-two 
inches in length and an inch and a half in thickness. It 
has six strings, supported by a bridge, and is played on by 

a bow The bridge is not placed at right angles 

to the sides of this instrument, but in an oblique direction, 
and one of. the feet passes through one of the sound holes, 
and rests on the inside of the back/ The four first strings 
are placed as in the violin, but the fifth and sixth, which 
are an inoh longer than the others, are fixed to the upper 
part of the instrument in the manner of the arch-lute 
[Lute], and unconnected with the finger-board. Accord- 
ing to the same writer the notes of the Cruth were thes? : — 



fVom which we are led to suppose that the strings were 
struck in pairs — two at a time. 

The word Cruth was corrupted in pronunciation into 
crowd ; hence a performer on the instrument was called 
a crowder. Butler, in Hudibras , names his fiddler Crowdero. 
(Hawkins* Hist., vol. ii.) 

CRUX, a southern constellation formed out of Halley’s 
observations, by Augustin Royer, in his maps, published in 
1679. It is situated close to the hinder legs and under the 
body of Centaurus. 
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CRUZ, SANTA. [Santa Cruz/ 

CRUZ, VERA. [VeraCruz.] ' 

CRYOLITE. This mineral is a (luatc of soda and alu- 
mina ; it is of a white colour, or reddish, or yellowish-brown, 
»id its streak is white. It occurs in crystalline masses, but 
its primary form has not been observed ; its cleavage is 
parallel to the terminal and lateral planes of a rectangular 
pri m. Its specific gravity is from 2 '94 to 2*963. It is 
not so hard as liuor spar, is translucent, and by immer- 
sion in water becomes transparent. It fuses by the blow- 


pipe into a transparent globule, which becomes opaque on 
cooling. 

It is found at Arksut-fiord, in West Greenland. Ac- 
cording to the analysis of Vauquelin it consists of — 

Fluoric acid and water . 47 

Soda . • • . 32 

Alumina . . , 21 

100 

CRYPSIRI'NA. (Temia.J 

CRYPT, a low-vaulted chamber, the vaulting of which is 
supported on columns, and the basement walls of a church 
or cathedral. Crypts are usually without windows, and 
when seen by torch-light their simple and massive archi- 
tecture has a gloomy appearance. Some crypts have become 
the receptacle of the monuments of the dead, as at tho 
abbey of St. Denis. Crypts are far from being common to 
all churches and cathedrals. There are some interesting 
views of crypts in Dugdale’s ‘Monasticon/ 

CRYPTOCE'PHALUS (Geoffroy), a genus of Coleop- 
terous insects of the section Cyclica, and family Chryso- 
melidfe. Technical characters antenna) filiform, nearly 
as long as the body ; palpi with the joints nearly of equal 
thickness ; head deeply inserted into the thorax, small and 
vertical ; thorax nearly as broad as the elytra ; body short 
and cylindrical. 

Upwards of twenty species of this genus are found in 
this country ; the most abundant species is Cryptocephalu t 
sericeus: this little beetle is of a brilliant golden green 
colour, and about a auarter of an inch in length ; it is found 
during the month or July in the flowers of the Hieracium 
and similar plants. 

Crypt ocephalus Lineola is about the same size as the 
last, and is found on oak trees, hazels, &c. ; it is black and 
glossy ; the elytra are red, and have an oblong dash in the 
middle, and the suture and outer margin black. 

CRYPTOCONCH US, a name given by some zoologists 
to those Chitonidce whose shelly plates are entirely hidden 
by the investing border. [Chitons ; and Zool. Journal , 
vol. v., p. 28.J 

CRYPTOGA'MIA, the twenty-fourth class of the Lin- 
naean system of plants. It includes all those genera the 
flowers of which arc either altogether absent or formed 
upon a plan different from that of ordinary plants. Ferns, 
mosses, lichens, algre, fungi, with their immediate allies, 
form the class, which is the same as the Acotyledons of 
J ussieu, and the Cellulares of De Candolle. 

CRY'PTONYX. [Tetraonidve.] 

CRYPTO'PHAGUS (Herbst), a genus of Coleopterous 
insects of the family Engidse. They are 1 minute beetles, 
which are found in fungi and in flowers, and some of the 
species are common in damn cellars. 

The Cryptophagi are seldom more than an eighth of an 
inch in length, generally of a pale brown colour, and 
more or less pubescent They have the antennsB rather 
thick and eleven-jointed ; the basal joint is thicker than 
the seven following, and the three apical joints form 
an elongated knob ; the terminal joint is somewhat 
conical, and the two preceding joints are cup-shaped; 
the head is nearly triangular, inserted into the thorax as 
far back as the eyes ; the thorax is nearly square, and the 
lateral margins are more or less denticulated ; they usually 
exhibit an obtuse tooth-like process in the middle; the 
elytra are elongate ; the sides are generally straight and 
parallel, or nearly so, and the apex is rounded. 

About sixteen species have been found in this country. 
Cryptophagus bituberculatus is sometimes abundant in 
puff-balls, and probably inhabits other fungi. 

CRYPTOPROCTA. [Viverridje.] 

CRYPTORHY'NCHIDES (Schoenheer), a family of 
Coleopterous insects (section Rhynchophora), the species of 
which are chiefly distinguished by their possessing a groove 
in the chest into which the rostrum is received when at 
rest. 

This family contains upwards of twenty genera, of which 
the genus Crypt or hynchus may be considered as the type. 
The characters of this genus are : — antenna* twelve jointed, 
short, funiculus seven-jointed ; the first joint rather longer 
than the rest ; club oval or oblong-oval ; rostrum moderate, 
rather arched ; thorax often broader than long, narrower 
towards the apex, and furnished with tufts on the anterior 
part ; elvtra somewhat ovate, covering the abdomen ; scu- 
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tellum distinct; legs moderate, femora often armed with a 
spine beneath. 

Of this genus upwards of ninety species are known, only 
one of which inhabits England — Crypt orhynchus Lapathi. 
This beetle is less than half an inch in length, and of o 
dull brownish-black colour ; the thorax is whitish at the 
sides, and is furnished on the upper part with five black 
tufts, two on the anterior part near the eyes, and thiee in a 
line a little behind these, one in the middle of the thorax, 
and one on each side; the elytra are brown-white at the 
base, and white at the apex, and are studded with nume- 
rous black tubercles. 

C. Lapathi is found on willows, and is sometimes toler- 
ably abundant in osier-beds in the south of England: when 
touched, like most of its tribe, it contracts its legs and falls 
to the ground. 

CRY PTO'STOMA. [Chismobranciiiata, vol. vii. p. 94.1 
CRYPTU'RUS. [Tinamou.] 

CRYSTALLINE LENS. [Eye.] 
CRYSTALLO'GRAPHY,or the doctrine of the relations 
of crystalline forms, is in strictness an application of solid 
geometry ; hut it is practically allied to mineralogy, and may 
also be regarded as a subsidiary department of that science. 

Minerals oc cur very generally in the state of crystal?, 
that is, in certain definite and symmetrical forms, and these 
arc regarded as crystals whether they are transparent or 
opaque. 1 

A solid figure, of the shape of a common die, used in 
games of chance, frequently occurs among minerals, and is 
then termed a cube or cubic crystal. 

If the corners of this cube were to he cut off, so as to 
take away equal portions of the three adjacent edges, a new 
figure would be produced, which is said to be derived from 
the cube. 

If tlio edges were to be all cut off, so as to produce new 
sin-faces, making equal angles with the adjacent sides of 
the cube, another derived form would result. In these 
cases the cube would be deemed the primary form, and the 
derived figures secondary forms of the cube. 

Minerals are very generally known by their primary 
forms: but as these are of different kinds, and as natural 
crystals are very generally found in secondary forms, from 
which the primary is to be inferred, a knowledge of the 
exact relations of the primary and secondary forms is re- 
quisite, to enable the mineralogist to determine the primary 
from the secondary, and hence to arrive at a knowledge of 
the mineral to which any given crystal belongs. 

Our subject may therefore be considered under three 
heads, viz. : — 

Primary forms, 

Secondary forms , 

The laws of derivation , or the mutual relations of the 
secondary and primary. 

To which we propose to add some account of the nature 
of crystallization, and of the manner in which natural crys- 
tals may be supposed to have been produced. 

We must however premise a few definitions. 

What we have called the comers of the cube will be 
termed its solid angles , and so of the corners or points of 
all other figures. 

A solid angle or edge cut off so as to produce a new 
surface, or plane as it is termed, is said to he truncated. 

The series of forms resulting from each of the primary 
forms constitutes a peculiar system of crystallization ; there 
are, consequently, a3 many different systems as there are 
different kinds of primary forms. 

A prism is a solid figure, having any number of sides 
w ith parallel edges, and its two ends parallel. 

A riff hi prism is one which stands upright when placed 
on a table ; if it overhangs the base in the direction of an 
edge or diagonal it is termed oblique , and if an oblique 
prism is again oblique in the direction of a second edge or 
diagonal it is doubly oblique. The bases of doubly oblique 
prisms are usually oblique-angled parallelograms. 

The edges of the sides, and the side planes of a prism, ; 
are termed lateral, and those of the ends terminal edges 
and planes. I 

1. Primary forms. 

These are in some degree arbitrarily assumed, as it ap- 
pears from the three following figures, showing the relation 
between the cubes and angular octahedron. 

Fig. 1 is a cube. . 

Fig. 2, a cube, with its solid angles truncated. 


Fig. 3, an eight-sided figure or octahedron, which m 
produced when the solid angles are so deeply truncated as 
to obliterate all the faces of the cube. 


Fig. 1 


Fig. 2. 


^=71 





Now it is, mathematically speaking, indifferent whether 
we take the cube or tho octahedron as the primary form of 
all the derived figures of this system of crystallization, for 
it may be readily perceived, from an attentive comparison ow 
the abovo figures, that new planes which might be pro- 
duced on the octahedron by the truncation of its solid 
angles, would correspond in position with the faces of tho 
cube, and those which would result from the ti uncation of its 
edges would correspond in position with those which would 
result from the truncation of the edges of the cube. The 
cube might therefore be regarded as the secondary form of 
the octahedron, arising from the truncation of its* six solid 
angles. Relations of the same nature subsist among the 
original and derived figures belonging to each kind of the 
primary forms, except tho rhomboid. The reason for pre- 
ten ing the one or the other of these as the primary will be 
considered when we treat of the relations of the different 
ibrms of crystals. 

We have, for reasons which we shall then slate, assumed 
the following figures as the primary or fundamental forms 
of all known crystals. 

The cube, fig . 1. 

The square prism, in which, supposing the base of this 
prism to be of the same dimensions as a side of a given cube, 
and this and the cube to be both standing on a table, the up- 
right edges would be longer or shorter than those of lire 
cube. 

A right rhombic prism, fig. 4. 

An oblique rhombic prism, fig. 5. 

A doubly-oblique prism, fig. 6. 

A rhomboid or rhombohedron,/g-. 7. 


Fig. 4. 


Fig. 5. 



Fig. 6. 


Fig. 7 




The cube being hounded by six equal square planes, the 
minerals which assume this form are not distinguishable 
by the figure of their crystals ; but minerals which occur 
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under the other forms may generally be distinguished as 
follows : — 

Those which can he referred to square prisms, by the 
different proportions which, in each particular case, the 
lateral edges bear to the terminal edges ; and those which 
belong to the other prismb and to the rhomboid, by the 
angles at which their planes intersect each other. The 
ratios of the edges of square prisms may be determined 
by known algebraical formulce from the angular measure- 
ment of some of the secondary forms, and the angles at 
which the planes of the other forms meet, may, in many 
cases, be ascertained by measurement with an instrument 
called a Goniometer, but in others they must be deduced 
mathematically from some of their respective secondary 
forms. The treatise on Crystallography in the ‘ Encyclo- 
pedia Metropolitana’ will supply the reader with the for- 
mulae applicable to these purposes. 

These six primary forms stand in certain relations to 
each other, which it may not be useless to point out. If 
the lateral edges of the cube be supposed to be longer or 
shorter than the terminal edges, a square prism, as we have 
already seen, would be produced ; if two opposite lateral 
edges of a square prism could be pressed towards each other, 
the parallelism being kept, a nght rhombic prism would 
be formed ; if this prism could be pressed in the directipn 
of either of the diagonals of its terminal plane, so as to 
make the figure overhang the base in that direction, an 
oblique rhombic prism would be represented ; and if again 
pressed in the direction of the other diagonal, so that it 
should overhang the base in both directions, a doubly- 
oblique prism Mould be formed. If we suppose a cube 
to be made to stand on one of its solid angles by placing 
the fingers on an opposite one, and if, while held in this 
position, the two solid angles could be pressed nearer to- 
gether or drawn further apart, the altered cube would 
become a rhomboid. 

2. Secondary forms. 

These might be produced, and are most conveniently 
described, by supposed truncations of the solid angles or 
edges of any of the preceding forms ; but as in nature the 
most minute crystals appear in the shape of secondary 
forms, it is to be inferred that these modifications of the 
primary are occasioned by some natural influence operating 
upon the first germ of the crystal, and continuing during 
the period of its increase in size. 

Secondary crystals are sometimes altered from the pri- 
mary only by single sets of planes replacing some of the 
solid angles or edges ; in other cases both the solid angles 
and edges are replaced by planes in the same secondary 
crystal; and in others, several different sets of planes 
appear replacing the solid angles and edges of the same 
crystals, and producing very numerous and complicated se- 
condary forms. Thus it occurs that the solid angles of the 
cube are sometimes replaced by three and sometimes by six 
symmetrical planes, of which several sets may occur on the 
same crystal, and perhaps with other planes replacing the 
edges. Similar changes of figure may also occur on each 
of the other kinds of the primary forms, thus producing 
the different systems of crystallization before referred to. 

The number of known secondary forms belonging to each 
system is already very great ; in one mineral, carbonate of 
lime, they amount to many hundreds ; but thousands and 
tens of thousands more might occur under the operation of 
only a few of the laws of which we shall afterwards treat. 

Among the secondary forms of crystals there are some 
which differ in their characters from those already de- 
scribed. Let us suppose two diagonal lines to be drawn 
through opposite angles, and crossing each other on the faces 
of the cube. It may be observed, by referring to fig . 2, that 
the solid angles at the extremities of all these diagonals are 
truncated to produce the octahedron; but it sometimes 
happens that the solid angles at the extremities of only one 
of those diagonals on one plane, and a transverse diagonal 
on a parallel plane, are truncated, producing a four 
instead of an eight-sided secondary figure ; these are 
termed kemi forms, from their presenting only half the 
number of planes which might be expected from the sym- 
metry of the primary crystal. These defective figures, as 
they may be termed, from their wanting the number of 
faces which might be expected on the crystal, are frequently 
troublesome to the mineralogist, and occasionally mislead 
him ; but there is another, of a much more capricious de- 
viation from the regularity of the simple forms, which is 


still more troublesome than the preceding ; these are what 
have been termed hemitrope and twin crystals. In twin 
crystals the two individuals are united in such a manner 
that if one of them be made to describe a half-revolution 
round an axis perpendicular to a plane, which is either a 
face of one of the crystals or which might be one in virtue 
of the laws of crystallography, it comes into the position of 
the other. 

Twin crystals are produced by the union of two or more 
crystals according to some regular plan, so that if any num- 
ber of twin crystals of the same kind of mineral should be 
found, they would be fashioned in the same manner. Hence 
these apparently capricious composite figures are subject to 
definite laws, and are not the results of merely accidental 
aggregation. There are also two other classes of irregular 
forms of crystals, one of which, termed by Haiiy epigens , 
occurs where a crystallized mineral has undergone a che- 
mical change without disintegration or suffering any change 
of figure ; the form in the altered state of the mineral not 
being proper to the new substance, but remaining that of 
the original body. 

The other class, termed pseudomorphous, appears as if 
they had been produced in moulds resulting from the de- 
struction of crystals of other substances which had been 
inclosed or embedded in them, and which moulds being 
filled with some pew kind of mineral, the new and intrusive 
matter assumes the form of the originally inclosed body, 
and one altogether foreign to its proper shape. Tables of 
the secondary forms of cry stals will be found in the article 
* Cry stallography* already referred to, and a copious illus- 
tration of composite crystals may be seen in the ‘Edinburgh 
J ournal of Science,* vols. i. and ii. 

Tlie secondary forms of crystals are not derived from the 
primary by accidental and indefinite truncations of the solid 
angles and edges, but according to known and definite laws, 
so that all the possible alterations of figure which any given 
primary form can undergo, might be determined d priori 
if the extreme limits of the relative proportions of the edges 
considered to be cut off in producing new planes were 
known. Within well ascertained limits, however, many 
thousands of possible secondary form, belonging to cacti 
kind of primary, might be determined with absolute pre- 
cision. 

The laws according to which any secondary planes are 
produced are termed the laws of those planes. To illus- 
trate the nature of these laws, let fig. 8 represent a square 

Fig. 8. 



prism, whose edges abc are each divided into any equal 
number of parts, which parts are consequently proportional 
to the respective edges. Now a new plane, which should 
cut off one proportion from each of the edges abc, would 
evidently be parallel to the plane def whose edges would 
coincide with diagonals of the primary planes. It would 
carry us beyond the limit to which we must restrict this 
paper, if we were to enter upon a geometrical consideration 
of these lines, and we shall therefore confine ourselves to 
this statement, that if on any square prism we find a set of 
planes truncating its solid angles, and if we assume the 
edges of these planes to he respectively parallel to the dia- 
gonals of the primary planes, the ratio or comparative 
lengths of the edges a and c may be found, and thus the 
distinction between prisms of different heights belonging to 
different minerals may be ascertained. Crystals belonging 
to the other primary forms may generally be distinguished, 
as we have already stated, by measurement of the angles 
at which the planes severally incline to each other. But in 
order to investigate the laws of their respective secondary 
planes, we require to know the comparative lengths of the 
lateral and terminal edges, which may be found by means 
analogous to those we have just described. The rhomboid 
however, whose edges, like those of the cube, are all eaual, 
does not require this preliminary investigation, but the laws 
of new planes may be determined from measurement alone. 
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When a plane similar to that shown m fig. 8 occurs on 
one solid angle of a crystal, it generally occurs on all the 
others, establishing what Haiiy has termed the law of sym- 
metry. But, as we have before stated in reference to the 
cube, this law is occasionally deviated from by the produc- 
tion of only one-half the symmetrical number of secondary 
planes on a souare prism. This remark also applies to such 
other kinds or secondary planes as we now proceed to describe. 

Besides the plane shown in Jig. 8, there are three other 
kinds affecting the solid angles. 

First, such as would cut off one, two, three or more por- 
tions of the edges a and b , but at the same time some other 
number from the edge c . Thus if one portion be cut from 
a and one from b, there will be two, three, four, or some 
other number cut from c ; or if three portions were cut from 
a and three from b », either one, two, four, five, or some other 
number would be cut from c, so that a numerous series of 
planes of this nature might occur on each solid angle. 

The second kind of planes are those which woura cut off 
an equal number of parts from a and c , but a different 
number from b . But in this case there would be two 
planes on each solid angle, for if we suppose one plane to cut 
tliree parts from a, and three from c, and two from b, a second 
plane would also be produced, cutting three parts from b and 
c, and two from a, producing two planes similar to those in 
Fig . 9 . 



Each of the senes of planes of the first kind would have 
an edge parallel to the diagonal d e. Jig . 8 ; and each of 
those of the second kind would have edges parallel to the 
diagonals df and ef of the same figure. The planes of 
the third class also occur in pairs, and are such as would 
be produced by cutting off dissimilar numbers of parts 
from the three edges, such as two parts from a , three from b, 
and four from c, none of the edges of these new planes being 
parallel to any diagonal. 

The secondary planes on the terminal eages may cut off 
any number of parts from the edges r and b, and the same 
or any other number from s ana c. Those on the lateral 
edge 8+ if they cut unequal portions from a and o, and b and 
n, will be found to occur in pairs. Single planes on the 
lateral edges are such as would result from cutting a 
and o, and b and n equally ; and the secondary planes on 
the other primary forms are produced by laws analogous 
to those we have just described. 

The reasons for preferring prisms to octahedrons for the 
primary forms may be thus briefly stated. 

We nave already seen that the octahedron derived from 
the cube might be taken as the fundamental or primary 
figure of that system of crystallization. An octahedron 
derived from the truncation of the upper and lower edges 
of the square prism, or of its solid angles, by planes which 
would intersect the terminal planes parallel to their dia- 
gonals, might be assumed as the primary form of this 
system ; and octahedrons similarly derived from the other 
prisms might also be regarded as the primaries of their re- 
spective systems. And these figures have accordingly 
been adopted by Mohs as the fundamental forms of his 
system of crystallography. From the greater simplicity, 
however, of derivation which results from the assumption 
of the prisms as primary forms, and the greater mathe- 
matical facilities m determining the relations of the de- 
rived to the primary, we have been induced to retain them 
as the fundamental forms of our system. For the relations 
among these primary and their respective secondary forms 
are, according to our plan, dependent only upon the propor- 
tions qf the primary edges required to be cut off to produce 
given secondary planes. But in taking the octahedrons as 
primaries, Mohs has founded the relations of these to the 
secondary figures upon the relative lengths of the axes of 
the derived figures, according to which view of derivation 
the lateral planes of the square prism would be denoted 
as those of an octahedron with an infinitely long axis, and 
the end planes as those of an octahedron with an infinitely 
short axis. And for all the various prisms which may 

No. 492 . 


occur, octahedrons must first be found, from the infinite 
prolongation of whose axes the given prisms may be pro- 
duced. From the complexity or this method it will pro- 
bably not extend far beyond the school of its highly 
ingenious author. 

The exact relations among primary and secondary forms 
may be determined mathematically, sometimes from mea- 
surement and sometimes from parallelisms between certain 
edges of the secondary figures. And the mathematical 
processes may be either those of plane trigonometry, as ap- 
plied by Haiiy ; or spherical trigonometry, as used by other 
authors ; or analytical geometry, as applied by Mr. Whe- 
well, in a paper in the Phil. Trans, for 1825 ; or by re- 
ferring the planes of the crystal to the surface of a sphere, 
and denoting their positions stereographically, as shown 
in a paper by Professor Miller, of Cambridge, m the Lon- 
don and Edinburgh Phil. Mag. of February, 1835 . 

Crystallization and the circumstances under which it 
takes place form an interesting subject of inquiry, not only 
in respect of the variety of figures under which crystals 

resent themselves, but in relation to much more compre- 

ensive geological investigations into the formation of the 
early crystalline rocks and the various embedded crys- 
tallized minerals, and into the manner in which the nume- 
rous crystalline bodies found in the metallic and other veins 
have been produced. 

From the great length of time during which these na- 
tural processed must have been in action, the slowness with 
which they probably have proceeded, and the hidden re- 
cesses in which they have taken place, the progress of 
natural crystallization can scarcely be said to have been 
ever observed. For the production of saline crystals at 
the bottom of certain lakes, and even that of iron pyrites, 
which are said to have been observed in a progressive state 
of formation, cannot be regarded as belonging to the class 
of phenomena we are contemplating. 

Not having therefore the operation of nature open to our 
inspection, our only sources of information relative to the 
formation of crystals are those afforded by the processes of 
artificial crystallization, and here until very recently our 
experiments were circumscribed, and our views bounded by 
a very few modes of operation ; that of the deposit of crys- 
tals from solution in some fluid ; their production while 
gradually cooling from a state of fusion ; and their volatili- 
zation by heat or otherwise. Latterly, however, by the aid 
of that universal agent, electricity, new methods of pro- 
ducing crystals have been pursued : much of the darkness 
in which the subject had been previously involved has been 
dispelled, and there can now be little doubt that all the 
phenomena of crystallization are governed in a greater or 
less degree by electric influence. 

The crystallization of salts from solution in fluids gene- 
rally takes place when the solutions are sufficiently evapo- 
rated, but tne degree of evaporation is very different for 
different substances. Some salts begin to crystallize at the 
surface very soon after evaporation commences, and others 
(for example, sugar) must be evaporated to the consistence 
of a thick syrup oefore any crystals will be formed. Hot 
fluids will generally dissolve more matter than cold ones, 
and crystals are frequently produced during the cooling of 
the hot solution. Some soluble substances however cannot 
be brought to crystallize under any circumstances hitherto 
tried ; but on the solvent evaporating, a thick pasty matter 
is left, which by further evaporation becomes a hard solid 
mass. Camphor affords an instance of the formation of 
crystals by volatilization. The sides of a bottle containing 
this body may frequently be observed incrusted with bril- 
liant crystals. 

The slags of furnaces will frequently be found to contain 
crystallized matter ; and the common rolls of sulphur when 
broken will frequently present small cavities lined with 
thin needle-like crystals. 

The later processes to which we have referred depend- 
ing upon electricity, have been suggested and nut in opera- 
tion chiefly by Mr. Becquerel, who has by tne electrical 
induction of chemical action effected the crystallization 
of mineral bodies which are wholly insoluble in any fluid 
which does not subject them to immediate chemical change. 
At the meeting of the British Association in Bristol, some 
experiments of the same nature were described by Mr. Fox 
and Mr. Cross, who it appears had been following up Mr. 
Becquerel’ s course of experiments without being aware of 
the extent to which they had been carried, er of the means 
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employed by bim to produce hie results. Some account of 
these experiments will appear in one of the forthcoming 
London scientific journals. 

CSABA, or TSABA, in the south-east of the county of 
B6kes, in Hungary, one of the largest, if not the largest, 
village in Europe. It was built by Baron von Harruckem 
in 1715, and colonised with Lutheran Slowaks, who are 
now become identified with the native Hungarians. It is 
situated on the Hejo, in 46° 40' north lat., and 21° 8' 
east long. It contains a Protestant church and about 2000 
houses. In 1819 the population amounted to 17,850; it 
has since increased to upwards of 20,000, of whom 16,700 
are Lutherans, and 2700 Roman Catholics. The vicinity 
produces an inferior kind of wine, but very considerable 
quantities of grain, flax, and hemp; the grazing of cattle 
and sheep is carried on upon an extensive scale. The 
Koros flows near this village. In population it is inferior 
only to eight other places in the kingdom. 

CS AN AD, orTS AN AD, a county of Hungary. [Chonad.] 
CSONGRA'D, a county of Hungary, nearly in the centre 
of that kingdom, and on each side of the Theiss. It is 
separated by the Marosh from the county of Toronta. Its 
area is about 1323 square miles; it contains 1 royal free 
town, Szegedin, 3 market-towns, 6 villages, and SO exten- 
sive prsedia, or privileged settlements, and has a population 
of 108,235 in 1825; now of about 113,000 6ouls, 70,060 of 
whom are Roman Catholics. The surface is a plain, here 
and there interrupted by low hills, covered with woods or 
vineyards; the soil is in general a black rich loam, in parts 
sandy or swampy. Being liable to extensive inundations, 
the water is not good, nor is the climate healthy. It is 
watered by three large rivers, the Theiss, Marosh, and 
Koros, besides the Kurcza, Korogy, and other minor 
streams. The land available for cultivation is estimated at 
695,390 acres, of which abouC 82,800 are occupied by woods, 
and 176,020 by pastures; the remainder is arable land, 
vineyards, or gardens. It is a fine grain country, particu- 
larly for barley, maize, and oats ; much flax and excellent 
tobacco are raised ; it produces an inferior sort of wine, and 
maintains large flocks and herds. The Csongr&d oxen are 
esteemed the finest in the kingdom, and there are nume- 
rous establishments for breeding horses. Swine in great 
numbers are fed on acorns and maize ; and much wax and 
honey are made. 

CSONGRA'D, a market-town in the north-west of the 
county of the same name, on a neck of land formed by the 
confluence of the Koros and Theiss, in 46° 43' N. lat. and 
20° 9' E. long. It is the county-town, is well-built, and has 
about 13,000 inhabitants, who live chiefly on the produce of 
their vineyards, rearing cattle, and trading with other parts 
of Hungary. The old castle is fallen into complete decay. 

CTENODA'CTYLA (Dejean), a genus of Coleopterous 
insects, of the section Geodephaga, and subsection Trun- 
catipennes. Technical characters body but slightly elon- 
gated, flattened ; thorax longer than broad, truncated 
posteriorly ; terminal joint of the palpi almost oval ; three 
basal joints of the tarsi dilated, nearly triangular or heart- 
shaped ; claws denticulated beneath. 

Dejean in his ‘Catalogue des Col6opt6res* only enume- 
rates thr^i species of this genus, all of which are from 
Guiana. There are however other species known. Cte - 
nodactyla Cheovolatii is less than half an inch in length, 
of a blue-black colour above, and brown beneath : (he tho- 
ra x is r ed, and the legs and antennee are yellowish-red. 

CTENODA'CTYLUS, a genus of rodent animals of the 
family Arvicolidce y established by Mr. Gray. 

Generic Character. — Each foot with four toes only and 
an obsolete clawless wart in place of the thumb ; claws 
small and falculated ; toes pectinated internally, with small 
bony appendages. Toil very short and hairy. Dental 
formula • 

2 3 3 

Incisors — Molars — —. (Gray). 

2 3 3 

Mr. Gray is of opinion that this subgenus appears to be 
most nearly allied to the Lemmings ( Lemmas ), with which 
it agrees in teeth and form, but differs from them in only 
having four free toes on each of the feet and a very obscure 
clawless wart in place of the thumb, and in the claws of 
all the feet being short and incurved, those of the hinder 
ones being covered with a tuft of rigid hair, more especially 
to be distinguished in the two inner toes, each of which also 
has a double, small, deeply pectinated, bony plate on its 


inner ride. The tail is very short, scarcely longer than the 
fur of the bock, covered with long bristly hair. The cutting 
teeth incurved, the lower rounded in front, the upper con- 
cavely truncated. The upper grinders are probably like 
the lower, which are laminar and with a two-lobed crown, 
the anterior lobe being transverse, narrow, round on the 
outer, and narrow and sharp' on the inner ride; the hinder, 
lobed, larger, and rounded, the lobe of the two anterior 
ones being rather wider than long, and that of the last as 
long as it is wide. (Gray.) 

The following species is recorded by the author above 
quoted : Ctenodactylus Massonii, Masson's Comb Rat. 

Description. — Fur soft, silky; upper parts fulvous brown; 
the hair very thin, pale leaa-coloured at the base, pale 
fulvous at the end, with very short blackish tips, especially 
upon the head ; chin, throat, inner side of limbs and be- 
neath whitish, with the same lead-coloured base to the 
hairs. Head rather small and densely hairy ; muzzle very 
small, black ; mouth rather small ; cutting teeth exposed, 
rounded and smooth in front, white ; the whiskers very 
long, twice as long as the head, rigid, black, with two or 
three slender long bristles over the eyebrows ; eyes mode- 
rate, rather nearer the ears than the end of the noae ; the 
ears rounded, externally covered with dense short fur like 
the body, internally rather naked, black, with a distinct 
helix. Limbs short ; the feet covered with shortish rather 
adpressed hair ; the fore feet short ; the toes free, the two 
middle ones nearly equal, the inner rather shorter, and the 
outer shortest of all ; the claws short, subequal, incurved, 
black, not so long as the hinder ones ; the hinder feet large 
with naked soles ; toes free, the three inner equal, the outer 
rather the shortest, the two inner toeS with two series of 
four or five bony laming placed side by side, forming a 
corab-like process, and covered with some very stiff bristly 
incurved hair; the tail very short, cylindrical, ending in a 
parcel of rather rigid black-tipped hairs. Size and shape 
about that of a half-grown guinea-pig. Length (stuffed 
specimen) from noso to base of tail, 9 inches; of the tail, 

1 inch (the longest bristle extends beyond the lip) ; of the 
hind feet, 1 4 inch; of the ears, ft of an inch. (Gray.) Lo- 
cality, Cape of Good Hope. 

‘ I am not aware,* says Mr. Gray, speaking of the comb- 
like appendage, ‘ of the same kind of process being found 
on the toes of any of the Mammalia. It most nearly re- 
sembles the pectinated edge of the claws of the middle toes 
of the feet of the Goatsuckers and Herons ; it may probably 
be used for the same purpose to clear their coats of in- 
truding insects, and this idea is strengthened by the fact of 
the two living animals in the collection of the Zoological 
Society, said to come from Barbary, continually scratching 
themselves with their hind claws. Some of the Lemmings, 
to which these animals are most nearly allied, are peculiar 
for having a very curious conformation in the claw of the 
index finger of the hand.* 

Mr. Gray refers to two specimens in the British Museum, 
one of which is marked in the hand-writing of his late 
uncle Dr. E. W. Gray. ‘C. B. Spei Masson, 1744, appears 
to be a variation of No. 1,’ which last Mr. Gray thinks is 
probably the other specimen in the British Museum, which 
is rather larger. 

The species is named after Mr. Francis Masson, who was 
one of his majesty’s gardeners, and published a paper in 
Phil. Trans., lxvi. (1775), giving an account of three 
journeys from Cape Town to the southern parts of Africa, 
undertaken for tne discovery of new plants, towards the 
improvement of the Royal Botanical Garden at Kew. 

The description of this curious animal is taken from 
Mr. Gray’s ‘ Spicilegia Zoologica V where there is a figure 
of the species, and where the reader will find much original 
and valuable information illustrated by plates. 
CTE'NOMYS. [Muridje.] 

CTENO'STOMA (Klug), a genus of Coleopterous in- 
sects, of the section Geodephaga, and family Cicindelid®. 
Distinguishing characters * — the basal joints of the anterior 
tarsi dilated in the male sex, the third with an obliquely 
elongated portion on the inner side ; body narrow and long; 
thorax long, somewhat globular in the middle, and sud- 
denly constricted towards the base and apex; an tennis 
setaceous ; palpi long and distinot ; mentum furnished with 
a tooth-like process in the anterior and emargiuated part 

• * Spicilegia Zooiogica, # or original Figaros and abort systematic Descrip- 
tions of new and unflgured Animals,* by John Edward Qray, F.Q.&, 
part 1, 4 to., London, Treuttel and Co., and W, Wood, 


Digitized by 


Google 



C T E 


203 


CUB 


Ctenostoma marilentum (Klug), ia about half an inch in that occasion. It is more probable that the great estinm- 
jength, and of a brassy-black colour ; the elytra are dis- tion in which Greek physicians were held in Persia/where 

and ha ' n a t ^ a " 8Verse yellowish farsia m they had, since the time of Democedes, completely super- 

the mnldlei the legs are yellowish seded the Egyptian practitioners. Induced Ctisise to fXw 

^ — s. the example or some of his countrymen, and betake himself 

\ f if**' to a country where his art was so much more appreciated 

\ /t A J and 80 much .better rewarded than in Greece. Ctesias 

wrote— I. Persian History, in twenty-three books, of which 
* r ® ate ^ tae Assyrian monarchy, and the 
remainder carried down the history of Persia to the year 

IT tirS B C * i Diod * ***• 46 5 and the e « d of the Persica in 

H V=n \ Photius.) U. Indian History, in one book. III. A Treatise 

# /ft NX A on Mountains. IV. A Description of Sea-coasts. V. On 

a / [/ \ \ the Revenues of Asia. VI. On Medicine. We have many 

* \ I > fragmenU of his historical writings, especially of the Persian 

\\ // History, which. are mainly preserved in the Myriobiblon 

\ ! of Photius : there are also fragments in Diodorus, ASlian, 

) / and other writers. Diodorus says (ii. 32), that he had 

/ \ ac ce?8 to the royal archives; but Aristotle, Plutarch, and 

/ \ Lucian, change him in strong terms with inaccuracy and 

falsehood. The opinion of the two last-mentioned writers 
[Ctftnodtoaia mtcitontum.] however is of no value. Mr. Clinton thinks that Ctesias 

«, denote the natural length. had no intention of misrepresenting, but that his materials 

This species is from Buenos Ayres. Eight or nine other were not trustworthy ( Fasti Hellenici , ii., p. 308); and an 
species are known, all of which inhabit South America: elaborate justification of his general veracity has been at- 
several are from Brasil. tempted by Biihr, in the introduction to the best edition of 

Under this head maybe noticed three other genera ike remains of this author which has yet appeared. Ctesias 
closely allied to the one iust described: the genera The - wrote mainly in the Ionic dialect: he is much commended 
rates , Tricondyla , and Colliurus. by Photius for the clearness and simplicity of his narrativ« 


rates , Tricondyla , and Colliurus. 

The species of these three genera are at once distin- 
guished from those of Ctenostoma, by their having no tooth- 
like process in the emargination of the mentum. The 


by Photius for the clearness and simplicity of his narrative. 
( Francqf \ ad Mcenwn, 1824.) 

CTESI'BIUS, an Alexandrian Greek who lived about b. c. 
150-— 120, the instructor of Hero (according to Pliny), and 


principal characters of the genus Therates (Latreille) are the inventor of various hydraulic and other machines, acrord- 
as follows: — tarsi nearly .the same in both sexes, the third in g to Pliny, Vitruvius, Philo of Byzantium. Athenrous 
joint shorter than the twQ basal joints, and notched at the ex- & c - This is all we know of Ctesibius, except that he wrote 
tremity ; fourth joint very short and heart-shaped ; internal various works, which are referred to by Vitruvius, and cited 
maxillary-palpi very small, and consisting of one joint only. (cap. 1) with those of Archimedes, where mention is made 
The species of this genus are of an intermediate form, of authors on physics. A manuscript of Geodesy is said to 
between Ctenostoma and Cicindela: they are shorter and be in the Vatican, and another entitled ‘ Belopoeica* in 
broader in proportion than those of the former, and hence some English library (Heilbronner is authority for both, who 
approach the latter; but the thorax is of that same globular cites Possevinus, Bibl. Set ., edit. Rom., c. 8. n. 201 and 


form (though short) as observed in Ctenostoma. 


the catalogue of the Cambrii 


Only four or five species are known, and these are from life of Ctesibius by Bernardino 


J ava and Guinea : their colouring is very brilliant. 


Horn., c. 8, p. 201, and 
library (?)). There is a 
ldi, Aug. Vend., 1614. 


Of the clepsydra we have already spoken. [Clepsydra.] 

10 l*amoinincr inrantinno .. rii • . . ■* 


Therates labiata is of a brilliant blue colour, with violet The remaining inventions attributed to Ctesibius are the 
reflections ; the elytra are nearly double the width of the water organ, mentioned by Pliny and Vitruvius, a pump for 
thorax ; the labrum, femora and abdomen, are of a reddish- raising water, described by the latter, and, according to 
yellow colour. Philo of Byzantium, a machine similar in principle to the 

The species of the genus Tricondyla (Latreille) very air-gun. But all these contrivances are imperfectly de- 
much resemble, in form and general appearance, those of scribed, excepting only the pump, which was like what we 
Ctenostoma ; but they may be distinguished by their having n °w <»11 a forcing-pump. The water was raised by ex- 
the joints of the tarsi nearly equal in length, the three haustion into a cylinder with an entering and issuing valve * 
basal joints of the anterior tarsi of the males dilated, the it entered by means of the former, and was expelled through 
third being prolonged obliquely on the inner side, and the the latter by the descent of the piston. 


palpi being less conspicuous from their comparatively CTE'SIPHON, a town of Assyria on the eastern bank 
smaller size. of the Tigris, a little below Seleuceia, and 18 or 20 miles 

Of this genus three species are known : they inhabit the from the present Bagdad, was the winter residence of the 
islands north of Australia. kings of Parthia. (Strabo, p. 743 c; Tacitus, Ann. vi. 42.) 

The technical characters of the genus Colliurus are : — They preferred Ctesiphon in the winter on account of the 
fourth joint of all the tarsi prolonged on the inner side in mildness of the climate: in summer they resided at Ecbatana 


both sexes ; thorax elongate, nearly cylindrical, and con- or in Hvrcania. Tho town appears to have been fbui 
stricted near the base and apex; body elongate, nearly by Vardanes. (Ammianus Marcellinus, xxiii. 20.) Curai- 
cylindrical, broader towards the posterior part; antenuec phon was destroyed by the emperor Severny A.c. 1 98. Neat 
short, slightly thickened towards tne apex. this place are some remains, especially the Tauk Kesra. of 

All the species of this genus as yet discovered (which which a particular description is given by Ives. [Br 
amount to only four or five) are found in the southern work, p. 411.] 

parts of Asia, and in the islands north of New Holland. CTE'SIPHON, an Athenian, son of Leostbenes* of 

Colliurus entarginata (Dejean), is about an inch in deme Anaphlystus. He is known for a decree by whic 
length, and of a dull blue colour ; the elytra are coarsely proposed to present Demosthenes with a golden crown 
punctured, and truncated at their apex ; tne legs are black, public acknowledgment of bis services to the state. At 
with the exception of the thighs, which are red. cusation founded on this decree was brought against C 


or in Hvrcania. Tho town appears to have been founded 
by Vardanes. (Ammianus Marcellinus, xxiii. 20.) Ctesi- 
phon wns destroyed by the emperor Severus* A.c. 1 98. Near 
this place are some remains, especially the Tauk Kesra* of 
which a particular description is given by Ives. [Brick 
work, p. 411.] 

CTE'SIPHON, an Athenian, son of Leostbene* of the 
deme Anaphlystus. He is known for a decree by which be 
proposed to present Demosthenes with a golden crown as a 
public acknowledgment of bis services to the state. An ac- 
cusation founded on this decree was brought against Clesi 


CTE'SIAS (R nj<ri<tc)» the son of Ctesiochus, was a Greek phon by Aischines, who charged him with unconstitutional 

S hvsician and historian, who flourished about the end of the proceedings. Demosthenes replied m his celebrated oration 
ftn century b.c. He belonged to an Asclepiod house at Cni- ‘on the Crown* (irspi errf^dvosk and Ctesiphon was ao- 
dos, but spent seventeen years of his life at the court of Arta- quitted; The attack and the defence are both extant The 
xerxes Mnemon. (Diodor. ii. 32.) We gather from Tsetses case was tried b. c. 330. (Demosthenes on the Crown, ft 
(Chil. i. l, 82), that he was taken prisoner at the battle of 243, 266 ; Clinton, Fast. Het. ; ASschinbs ; DntostrtEifBS.) 

. ... - l r.. .f .1 . . l . i /"'TTT1 A • .1. ^ I * .1 . • 1 1 • I ' 


Cynaxa (461 b.c.), and Diodorus says, that he was raised CUBA is the largest of the islands which constitute the 
from the situation of a captive to his post of royal physician ; Columbian Archipelago. The most eastern point, Cabo 
but it appears from Xenophon and Plutarch (Anab. i. 8* { Maysi, is in 74° 11', and the most western, Cabo San An- 
27; vit. Artaxerxes, c. xi.), that he was one of Artaxerxes* tonio, 84° 58' W. of Greenwich. Cabo de Cruz, the most 
immediate attendants at that battle, so that of course he southern point, is 19° 47' 16", and Gabo de Guanos, east of 
oould not have fallen into the hands of the Persians on Matanzas, the most northern point, 23* 9' 27" N. lot 
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length of the island from Cabo Maysi to Cabo San Antonio, 
aiong the curved line, is 793 miles. It is widest near the 
meridian of 77°, where between Punta Maternello on the 
northern coast, and the mouth of the Rio de ia Magdalena, 
near the Pico Tarquino, it is 127£ miles across. Between 
Puerto Principe ana the Havanna, which tract comprehends 
about four-fifths of the island, it is only 52 miles wide on an 
average. The western extremity is still narrower, the isthmus 
between the Havanna and the port of Batabano being only 
28 miles across. The surface of Cuba alone, according to 
the latest calculations, is 42,212 square miles; and when 
the islands are added, which are inclosed within the nu- 
merous reefs which surround it, 43,412 square miles. Its 
extent is therefore about 7000 square miles less than that 
of England, not including Wales. 

The coast-line of Cuba is above 2000 miles, but hardly 
one-third of it is accessible to vessels ; the remainder is 
surrounded by banks, reefs and rocks. The coast from Cabo 
de Cruz to Cabo de Maysi is quite free from danger ; and 
that from Cabo Maysi to Punta Maternello has only a few 
rocks. At Punta Maternello commence the numerous keys 
of the Old Bahama Channel, which extend for more than 
300 miles to Punta de Icacos. In this part, or more precisely 
opposite the Cayo Cruz and Cayo Romano, the Old Bahama 
Channel is narrowest, being only 15 or 20 miles across. 
Between the keys and Cuba is an open sea, which may be 
navigated by small vessels. From Punta de Icacos to 
Bahia Honda, west of Havanna, the coast is again free from 
keys and rocks. To the west of Bahia Honda commences 
the series of shoals and rocks called Los Colorados, which 
extend to Cabo San Antonio. From the last-named cape 
to Punta de Piedras or Liana Punta, the high coast is free 
from shoals and rocks. But the keys and shoals commence 
again to the west of the Isla de Pinos, and extend to Cabo 
de Cruz, under the name of Jardinillos, Cayo Breton, Cayos 
de Las Doce Leguas, and Bancos de Buena Esperanza. 
Only the coast between Cochinos Bay and Puerto Casilda, 
near Trinidad, forms an exception, being free from banks 
and rocks. In the Bay of Xagua, about thirty miles east of 
the Jardinillos, a spring of fresh water is said to rise in the 
sea with such force, that boats cannot approach it without 
danger. It is visited by the manati. In the sea between 
the northern coast of Cuba and the Florida Reef, the Gulf 
Stream commences, but here its current is not strong, and 
sometimes hardly perceptible. 

Only the south-eastern part of Cuba is mountainous, 
that which lies between Cabo de Cruz, Cabo Maysi, and 
the town of Holguin. This mountain group is called Sierra 
or Montanos del Cobre (Snake Mountains), and probably 
in its highest parts rises more than 7200 feet above the sea. 
On the southern coast the Pico Tarquino rises to a consi- 
derable height, which however has not yet been determined. 
From this group a chain of hills runs in a W.N.W. 
direction, between Puerto Principe and Villa Clara, ap- 
proaching nearer to the southern, but afterwards more to 
the northern shores. These hills do not attain a great ele- 
vation. To the north-west of Trinidad stand the Lomas de 
San Juan, which terminate in peaks and needles, and rise 
to about 1800 feet above the sea. The elevation of the hills 
seems to decrease as we advance westward. To the west of 
the meridian of Matanzas there is only one summit that at- 
tains 1200 feet. In this part the island resembles the environs 
of London, its surface being slightly undulating, and rising 
in general only to 250 or 350 feet above the sea. Along the 
southern coast large tracts of low country occur. The whole 
space between Batabano and Xagua is nothing but a low 
swamp, which extends three or four miles inland. 

There are no large rivers in Cuba. Some are navigable 
a few miles inland for small boats ; others are used for irri- 
gating the adjacent fields. 

The climate of the Havanna differs considerably from that 
of Kingston in J amaica, though the difference of position 
does not exceed five degrees This difference however 
principally occurs in the cold season, when the thermo- 
meter at the Havanna nearly every year descends to 60°, and 
sometimes to 55°, whilst at Kingston it is never seen below 
69° or 68°. The mean annual heat at the Havanna is 77°, 
that of the hottest month (J my) 84°, and that of the coldest 
70°: the thermometer rarely rises to 94®, or sinks to 55°. 
In the interior of the island however, thin ice is formed 
after the long prevalence of northerly winds, at places about 
300 feet above the sea. But Cuba partakes, in some mea- 
sure, of the climate of the temoerate zone, which is proved 
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by the sudden changes of the temperature, in which it, in 
some degree, resembles the United States. Humboldt men- 
tions a change of 1 5® in the course of three hours. No 
snow is ever known to fall, either on the Lomas de San 
J uan, or on the Sierra del Cobre. Hail storms are rare ; 
they occur only once in fifteen or twenty years, and always 
with south-south-westerly winds. 

Hurricanes are less frequent in Cuba than in Jamaica 
and the other Antilles. Sometimes none occur for six or 
eight years. They vent their fury more on the sea than on 
the land, and happen, as in Jamaica, more frequently on 
the southern than on the northern coast. Humboldt states 
that they take place later in the year in Cuba than in the 
islands farther to the east and south. In the latter they 
are most frequent in August ; in Cuba they occur mostly 
in October, never in July, but sometimes m August ana 
September. The same writer observes, that the extre- 
mities of the long chain of islands called the Antilles are less 
subject to these dreadful storms than those in the middle, 
Tobago and Trinidad being entirely free from them, and 
Cuba not often experiencing their ravages. But, on the 
other hand, Cuba is exposed to the boisterous north winds 
(los nortes), which blow particularly during the cold months. 

The division of rainy and dry seasons is not applicable 
to Cuba. No month of the year is free from rain. It seems, 
however, that the greatest quantity falls during May, June 
and July. In 1829 the quantity of rain was 48 inches, of 
which nearly 24 inches fell in these three months. Earth- 
quakes frequently occur. 

The aborigines who inhabited Cuba in the time of Co- 
lumbus, were annihilated before the year 1 560, though the 
Spaniards settled in this island only m 1511. The present 
population consists of whites, negroes, and mixed races. It 
amounted in 1827 to 


Free people 

namely, whites 
coloured 

Slaves 


443,620 

337,126 

106,494 

286,042 


729,662 

According to a more modem census (1831), it has risen 
to nearly 830,000 individuals. In 1 775 the number was only 
170,000. This population, however, is very unequally dis- 
tributed over the island, nearly four-fifths of which are very 
thinly inhabited, especially the southern coast, except the 
country between Xagua and Trinidad, and that which is east 
of Cabo de Cruz : there are also large tracts in the interior 
which are only used as pasture-ground, and contain hardly 
more than two individuals to a square mile. The most 
populous portion is between the lines from Bahia Honda to 
Batabano, and hence to Matanzas, where nearly the half 
of the whole population is concentrated, and where perhaps 
there are 70 or 80 persons to each square mile. The fol- 
lowing table shows the relative population of the three 
inteniencias, and the proportion between the whites, free 
coloured people, and slaves. 






Of eTery Hundred 
.of Inhabitants. 


Square 

Miles. 

Population ‘ 
in 1827. 

On a 

sq.m. 

5 

i 

Free 

Blacks. 

•i 

• 

► 

jt 

W 

Western Int. 

10,303 

408,537 

40 

40 

11 

49 

Central Int. 

17,104 

164,497 

9 

60 

15 

25 

Eastern Int. 

14,805 

131,453 

9 

36 

27 

37 

Total 

42,212 

704,487 

17 

46 

18 

37 


The cerealia of Europe are not cultivated in any part of 
Cuba, and a great quantity of flour is consequently imported 
from the United States for the consumption of the white 
inhabitants. The slaves and people of colour live princi- 
pally on mandioca, yams, bananas, and maize or Indian 
com, with potatoes, sweet potatoes, &c. The objects raised 
for consumption and exportation are sugar, coffee, tobacco, 
cotton, cocoa, and indigo ; but the three last on a very small 
scale. As immense tracts are not cultivated, but only used 
as pasture-ground, the number of cattle is very great, and 
hides form an article of exportation, but drv meat (tasajo) 
is imported from Venezuela. The surface under cultiva- 
tion is supposed not to exceed one-seventeenth : the unculti- 
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Y&ted port contains large prairies or savannas, on which the 
cattle pasture, but the greatest part is overgrown with large 
fbreat-trees, some of winch supply excellent timber for ship- 
building. Gold and copper have been found in the Sierra 
del Cobre. 

I. The Western Intendencia contained, in 1827, 449 plan- 
tations of sugar. 1207 of coffee, and 400,000 heads of 
homed cattle. It contains, besides the capital, Havanna, 
the towns of Guanabacoa on the other side of the Cay on 
which Havanna is built, with 9100 inhabitants (in 1827), 
and San Carlos de Matanzas, which, in 1827, contained 
11,300 inhabitants. To this intendencia belongs the isla de 
los Pinos, more than 900 square miles in extent, with a 
mountain on it rising to more than 3000 feet high. It 
contains from 200 to 300 inhabitants ; and fine forests, in 
which much mahogany is cut. 

II. The Central Intendencia contained, in 1827, 246 
plantations of sugar, 135 of coffee, and 605,000 head of 
cattle. It is the most fertile portion of the island, especially 
the country round the town of Santo Espiritu, and has 
greatly increased in population and agriculture since the 
ports have been opened to foreign commerce. The most 
populous places are inland, namely, Santa Clara, with 
8590 inhabitants (in 1827), and Santo Espiritu, with 10,800. 
The capital Santa Maria de Puerto Principe is also at 
some distance from the shore, but carries on a considerable 
commerce by means of its port Nuevitas. It contained, in 
1827, 49,000 inhabitants: it is the seat of the supreme 
court of justice for all the Spanish colonies in America. 
Besides, there is on the northern coast the harbour of San 
Juan de los Remedios, with 5200 inhabitants (in 1827), 
and on the southern, Trinidad de Cuba, with 12,500, and 
Fernandina de Xagua. 

III. The Eastern Intendencia contained, in 1827, 305 
plantations of sugar, 725 of coffee, and 105,000 head of 
cattle. Santiago de Cuba, the antient capital, has a good 

harbour and 26,000 inhabitants. There are also three other 
harbours, which are much frequented by vessels, Man- 
zanillo, north-east of the Cabo de Cruz, Baracoa, near Cabo 


May si,' and Gibara, farther west The last is the port of 
Holguin, a small town in the interior. 

Commerce . — In few countries has commerce increased so 
rapidly as in Cuba. About 1780, the exportation of its 
own produce amounted to little more than two millions of 
Spanish dollars in value: in the three years from 1831 to 
1 833, the average value of all goods exported had risen to be • 
tween 1 3 and 1 4 millions, though in some parts a considerable 
smuggling trade was carried on. This increase has of late 
been considerable, since (in 1816) the vessels of all nations 
have been admitted into the ports. Though Havanna is by 
far the most important trading town, other places carry on 
a considerable commerce, as tne following table shows. 


TONNAGE OF VESSELS. 


POETS, 

Inward*. 

Outward a. 

1828. 

1829. 

1828. 

1829. 

Havanna . . . 

Santiago do Cuba • 
Puerto Principe . . 

Matanzai . 

Trinidad , • . 

Barawa • , . 

Gibara • • • • 

Xagna . • . 

Manzanillo • « . 

169,889 

33.376 

4,385 

35,523 

18,291 

1,267 

1,869 

2,454 

8,112 

153,834 

31,734 

5,297 

31,331 

18.885 

1.431 

2.139 

1,426 

3.194 

136,353 

32,209 

3,479 

30,151 

17.616 

917 

1 . 3:2 

1,939 

5.996 

144.487 

94,876 

5,136 

39,;70 

17.009 

1,100 

9,022 

1,468 

3,882 

377.066 

349,253 

329.830 

328,750 


The chief articles of importation are provisions, par- 
ticularly flour, rice and maize, butter, cheese, candles, 
and tallow, tasajo and hams, and salted fish and cod. 
Brandy and the wines of Spain, France, Portugal, and 
Germany also form a considerable branch of importation. 
As Cuba has no manufactures, cotton stuffs, woollen 
goods, linens, hardwares, and silk stuffs are imported to a 
larere amount. 

The course and amount, stated in English money, of the 
trade of Cuba, in the three years which ended WTO 1833, 
will bo seen from the following table. 




1831. 

1832. 

1833. 



Imports. 

Exports. 

Imports. 

Exports. 

Imports. 

Exports. 

Spain • • . • 

Former Spanish Colnuics 
llanse Towns 

United States of America 
Franco . 

England . • . 

Italy .... 
Netherlands • 

Portugal . . • 

Russia .... 
Sw eden and Denmark 
Turkey . . • . 


£. 

1,045,185 
380.334 
354 .649 

977.W7 

139.500 

305.403 

4.719 

22.194 

5,817 

4,' 298 

£. 

642,583 

151.528 

39G.013 

816.998 

91,987 

326,608 

91.011 

59.877 

1.3J6 

99,777 

8.609 

5,120 

£. 

911,086 
662,207 
387.251 
738,319 
167.880 
16 .*,085 
7.4*23 
61.331 
10,983 

7,050 

£. 

606.362 
206,958 
438.432 
647.596 
75. 208 
437,851 
77.317 
101.310 
4,677 
2*23,433 
12,879 
255 

£. 

836,243 

385.183 

196,325 

929,481 

193,327 

338.577 

10,755 

42,417 

9.401 

10.971 

7.138 

£. 

565,317 

209.524 

313,356 

913,934 

110,691 

189,787 

47.640 

55,681 

4.548 

207.335 

15,867 

13.833 


£. 

3,239,306 

2, (XU, 487 

3.215,617 | 

2,832,278 

2,959,818 

2,707,513 


1,338,586 

329,302 

47,038 

177.484 

903,534 


The imports m 1833 consisted of, — 

Grain and Soar, railed meal and flah, butler and eheesa • 

Wine, spirits. beer, and oil •••••• 

Spice* and dried fruita • • • • • • 

Metala and hard ware* • 

Cotton, linen, woollen, and aQk food a ••••.. 

The remaining value being made up of timber, glass, 
earthenware, cordage, and various other less important 
articles. 

The quantities exported, during the three Years above- 
mentioned, of various articles, the produce of the island, 
were as under * — 



; 1831. 

1832. 

1833. 

Sugar • • • • Cwi. 

Rum • • • Tipez 

Molasses • • „ 

Coffee .... Cwt 
Wax . . . . .. 

Leaf Tobacco • lb*. 

Cigars .••••> 
Colton . • • » 

Cocoa . . . • . 

Mahogany • • Feet 

Cedar . • • •• 

Hides . . • Number 

Preserves . • , Cw j* 

Fruit . . Value in £. 

Hooey 7 • • Pipe# 

Horses and Mulea Number 

Other Produce . Value in £. 

1,592,272 
3,838 
83,001 
475.576 
6,663 
2.936,350 
i, 285.975 
685,900 
120,425 
46.707 
25,932 
16,893 

6.1^0 
1.063 
1,306 
9,137 1 

1,692,726 

3,429 

100,178 

457,341 

6.741 

1 1,910,750 
11.203.075 
736,950 
36,250 
58,844 
25,833 
16,317 
524 
5,468 
2,003 
1,079 
9.169 

1,701,909 

3,227 

95,768 

572,848 

9,271 

2,311.875 

15.442.925 

551.800 

99,250 

40,411 

29,367 

28.917 

469 

3.078 

2.134 

807 

9,978 


The number of vessels and their tonnage, belonging to 
different countries, which entered the port of Havanna in 
tne same three years, were 



1831. 

1832. 

1833. 

tm 

Tons. 

E39 



Tons. 

Spanish • • 

334 

41,758 

325 

38,637 

K 9 

46.247 

American • 

496 

85,105 

489 

84.958 

509 

91,625 

Hanse Towns 

25 

4,226 

84 

6,344 

26 

4.500 

Danish . . 

8 

1,078 

12 

2,313 

10 

1.729 

French . • 

19 

3,975 

18 

4.067 

48 

10,163 

Netherlands . 

■a 

1,068 

26 

4.764 

8 

1.477 

English . 

K| 

6.403 

69 

12,558 


9,067 

Portuguese . 

flu 

142 

4 

548 


494 

Prussian . • 


294 

1 

221 


290 

Sardinian . 

SI 

763 

1 

222 


939 

Swedish . • 

HI 

280 

1 

280 


1,061 

Hanoverian . 


• • 

1 

256 


366 

Tuscan . . 

. . 

• • 

1 

194 

• 

• 

Mecklenburgh 

. . 

• • 

• • 

• • 

1 

159 

Russian . . 

• • 

• * 

* • 

• • 

1 

176 

Total • 

963 

145,092 

982 

155,362 

1,048 

168.293 


The English have not so large a share in the commerce 
of Cuba as in that of some oilier commercial countries, 
which may be attributed to their not admitting the produc- 
tions of Cuba into their ports on the same terms as those 
of their own colonies, and to their not being able to satisfy 
the demand of the island for provisions. The Americans 
have obtained the greatest share of this commerce, being 
able to supply provisions in abundance, furnishing a ready 
market for all the exports of Cuba, and having also the 
advantage of being near Spain, being now deprived of 
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all ber Colonies on the continent of America, endeavours 
to turn to advantage her possession of Cuba, to which she 
sends her wines, oil, and fruits. England, with its nume- 
rous manufactured goods and the productions of the -East 
Indies, comes next. England takes in return tobacco, coffee, 
and sugar. The Hanseatic towns of Germany also have 
come in for a share of the trade, finding no place more 
advantageous for exchanging their manufactured goods 
(linens, paper, glass, &c.}, for sugar, coffee, and tobacco. 
France sends great quantities of wines and some manu- 
factured goods ; and Italy oil, olives, and fruits. 

The internal traffic is much impeded by the badness of 
the roads, which for a part of the year are impassable,; but 
the coasting-trade is active, four thousand small vessels 
being used to bring the produce of the neighbourhood to 
the Havanna alone. 

The political importance of Cuba does not rest on its ex- 
tent and productions alone, but principally on its position 
with respect to the common routes of navigation. This 
route is marked out by the trade-winds and the Gulf Stream. 
Vessels returning to Europe from Jamaica, or the coast of 
South America, by sailing directly eastward, have to con- 
tend against the united force of winds and current, and 
are scarcely able to make either the Windward or Mona 
Passages, which are situated respectively at the western and 
eastern extremities of the island of Hayti. They arc there- 
fore under the necessity of doubling Cabo San Antonio and 
proceeding to Europe by the Gulf Stream. Thus the pos- 
session of Cuba gives an absolute control over the trade 
between Europe and all countries lying about the Caribbee 
Sea and the Gulf of Mexico, and consequently a great 
portion of the United States of America. The maritime 
powers, at present, seem to have come to a tacit agreement 
to leave Spain in the possession of Cuba, because, being the 
least powerful of them all, there seem to he no apprehensions 
of any attempts on her part to interrupt the free navigation 
of these seas. 

Cuba was discovered by Columbus on his first voyage in 
1493; in 1511 the Spaniards formed the first settlement : 
since that time the island has remained in their possession. 
In 1762 the English took the Havanna, but it was restored 
to Spain by the peace of 1763. 

(Humboldt; Present State of Columbia by an Officer; 
Map of the Society for the Diffusion of Useful Knowledge; 
see also Breve Idea de la Administracion del Commercio y 
de las Rentas y Gastos de la Isla de Cuba durante los 
Annos de 1826 a 1834, par D. Ramon de la Sagra, Paris, 
1836.) 

CUBE (ku/3oc), a solid figure contained by six equal 
squares ; a box of equal length, breadth, and depth. 

Owing to its being the most simple of solids, the cube is 
the measuring unit of solid content, as the square is that of 
superficial content, or area. Whatever the unit of length 
may be, the unit of solidity is the cube which is a unit every 
way : thus we have the cubic inch, the cubic foot, &c. 

Cubes of different sides are to one another as the alge- 
braical third powers of the number of units in their sides : 
thus cubes which are as 7 to 1 0 in their sides are as 7 x 7 X 7 
to 10 X 10 X 10 in their contents. Hence the algebraical 
third powers are called cubes : thus a x a x a is called the 
cube of a. [Notation], If the side of a cube contain a 
units, the content is a x a x a cubical units of the same 
kind. 

The cube has no remarkable properties, for our eyes are 
so used to the figure, that its properties seem self-evident. 

Its internal diagonals are found by multiplying the num- 
ber of units in the side by Vf, or (very nearly) by adding 
one half and one half of one half, and subtracting one per 
cent, of the result, and if $tiU further accuracy be required, 
6 for every 10,000 units: — 

2)10000 subtract 5 presently. 

2) 5000 
2500 


17500 

175 


17325 

5 


17320 feet in the diagonal 

which » fcbouft m inches too small. 


cud 

For the celebrated historical problem connected with thi£ 
article, see Duplication of the Cube. 

CUBEBS. [Piper.] 

CUBIT, a measure . flenc h in use among the antients, 
and more especially among the Jew r s. The Hebrews called 
it (amma), as the mother of other measures; the 

Greeks Ili/x^c ipechus) ; the Romans Cubitus , a word ap- 
parently formed from the verb * cubo,* to bend for the pur- 
pose of lying down. The cubit was originally the distance 
from the joint or bending of the tffbow to the extremity of 
the middle finger. Bishop Cumberland and Pelletier fix 
the Hebrew cubit at twenty-one inches; but it is more 
usually considered as a foot and a half. 

The best authorities assert that there were two cubits in 
use among the Hebrews ; one sacred, the other common. 
In Deuteronomy, chap. iii. v. 11, the lied of Og is said to 
be nine cubits long and four broad, after the cubit of a mart . 
In Ezekiel, chap. xl. v. 5 and xliii. 13, we find the cubit 
for measuring the temple was a cubit and a hand-breadth ; 
whence it appears that the larger cubit was longer than 
the common one by a hand-breadth, or three inches. Thus 
we may reconcile the two lengths of eighteen and twenty 
one inches already specified. Calmet, however, is per 
suaded, that from the Exodus to the Babylonish captivity, 
there was but one cubit in use among the Hebrews, and 
that it was the Egyptian cubit. He says it is only after 
the captivity that Scripture notices two sorts of measures, 
to distinguish the old Hebrew cubit from that of Babylon, 
which the captives used during their abode in that city. 
On this, he adds, is grounded the precaution of Ezekiel, 
in observing that the cubit he is speaking of is the true 
old cubit, larger by a hand’s breadth than the common 
cubit. Among the Greeks the cubit (pSckus) was twenty- 
four fingers (&£/crv\oi), measured as already explained. 
See Herodotus, ii. 175. (Arbuthnot, Tables of Coins , 
Weights, and Calmet’s Diet, of the Holy Bible , in 
voce.) 

CUCKFIELD. [Sussex.] 

CUCKOO. [Cuculid*:; Cuculin^.] 

CUCU'LIDAs (Cuckoos, Cuckoo-tribe), a family of scan- 
sorial birds, placed by Cuvier and Lesson next to the wry- 
necks, Yunx , and by Mr. Vigors in the aberrant group of 
his Scansores. between the CerthiacUe and the Rhamphas- 
tidee. This aberrant group he characterizes as consisting 
of birds which have either three anterior toes and one 
posterior scansorial one, or zygodactyle but not retractile 
toes. M. Lesson arranges the following genera ; Cuculus , 
Coccyzus , Saurothera, Centropus , Leptosomus , Eudynamis , 
Indicator , and Monasa under the family, whilst he places 
Phcenicophaus , Scythrops , and Crotovhaga under his suc- 
ceeding family, Les Hcteroramphes. The CuculicUe seem to 
have presented a good deal of difficulty to ornithologists. 
4 Neither do I wish,* observes Mr. Vigors in his paper on the 
natural affinities that connect the orders and families of 
birds, * to dwell with any particularity on the succeeding 
family of Cuculida ?, the various and extensive genera of 
which are as yet but little understood as far as regards their 
natural affinities. The Linnean genus, Cuculus , indeed, 
as at present constituted, fortns an extremely artificial 
group. There is’ much to be done with respect to these 
birds, and they would form an interesting subject for the 
researches of an ornithologist who might have leisure and 
opportunity to describe their living, manners, and economy. 
1 shall only now observe, with respect to external character, 
that some genera of the family are associated with the 
true Cuculus by their curved and slender bill; others like 
Indicator , Vieill., have a shorter and stronger bill; while 
Saurothera , Vieill., by its serrated bill, evinces an ap- 
proaching conformity to the Rarm^hastidcey and a consider- 
able number, such as Centropus , 111., PhcCnicophavs , Vieill., 
and Crotophaga, Linn., indicate the same affinity by the 
gradual increase of the bill in length and size. The last- 
mentioned genus, it may also be added,, bears a relation, 
through the medium of Scythrops » to the HornbiUs ; some 
species of that family, and one more particularly lately dis 
covered’ ( Buceros Leadbeateri ) 4 in the interior of Africa, 
possessing, though with gigantic dimensions, the exact bill 
of the Ani.’ [Crotophaga.] 

The examination here suggested by Mr. Vigors has been 
undertaken by Mr. Swainson, and we find in the third and 
fifth parts of the 4 Magazine of Zoology and Botany,’ two 
memoirs by the last-named zoologist 4 on the natural his- 
tory and relations of the family of cnculidae or cuck'ios, 
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with a view to determine the series of their variation.’* 
The Cuculidce are placed by Mr. Swainson also between the 
CerthiadcB and RamphasttcUe, and these three families con- 
stitute what he terms his third and aberrant circle of the 
scansores. The following is his definition of the family 
character. Feet not strictly scansorial, very short, nostrils 
naked, tail covers remarkably long ; and he separates the 
group into the following subfamilies : Cuculiru Coccy zincs , 
SaurotheriruB , Opisthocomincc , Indicator ince. Of the first 
subfamily Cucums , Linn., is the type ; of the second Coo- 
cyarf/j, Vieill. ; of the third Saurothera, Vieill. ; of the fourth 
Opisthocomus , Hoff. ; and of the fifth Indicator , Sparrm. 

Habits , fyc. — The following account bears the stamp of 
actual observation, and we therefore select it. ‘ So faintly is 
the scansorial structure indicated in these birds,’ says Mr. 
Swainson in his memoirs above alluded to, * that but for their 
natural habits, joined to the position of their toes, we should 
not suspect they were so intimately connected with the more 
typical groups of the tribe as they undoubtedly are. They 
neither use their bill for climbing, like the parrots, or for 
making holes in trees, like the woodpeckers, neither can 
they mount the perpendicular stems, like the certhiadso or 
creepers; and yet they decidedly climb, although in a 
manner peculiar to themselves. Having frequently seen 
different species of the Brazilian cuckoos (forming part of 
the genus Coccyzus ) in their native forests, I may safely 
affirm that they climb in all other directions than that of 
the perpendicular. Their flight is so feeble, from the ex- 
treme shortness of their wings, that it is evidently per- 
formed with difficulty, and it is never exercised but to 
convey them from one tree to another, and these flights in 
the thickly-wooded tracts of tropical America are of course 
very short : they alight upon tne highest boughs, and im- 
mediately begin to explore the horizontal and slanting 
ramifications with the greatest assiduity, threading the 
most tangled mazes and leaving none unexamined. All 
soft insects inhabiting such situations laying (lying?) in 
their route become their prey, and the quantities that are 
thus destroyed must be very great. In passing from one 
bough to another they simply hop, without using their 
wings, and their motions are so quick, that an unpractised 
observer, even if placed immediately beneath the tree, 
would soon lose sight of the bird. The Brazilian hunters 
give to their cuckoos the general name of Cat's-tail; nor is 
the epithet inappropriate, for their long hanging tails, no 
less than their mode of climbing the branches, give them 
some distant resemblance to that quadruped. I have no 
doubt that the great length of tail possessed by nearly all 
the cuckoos is given to them as a sort of balance, just as a 
rope-dancer, with such an instrument in his hands, preserves 
his footing when otherwise he would assuredly fhlL Re- 
mote therefore as the cuckoos unquestionably are from the 
typical Scansores , we yet find the functions of the tail con- 
tributing to that office, although in a very different mode to 
that which it performs among the woodpeckers, the parrots, 
and the creepers. The structure of the feet, as before ob- 
served, is the only circumstance which would lead an orni- 
thologist to place these birds among the climbers, sup- 
posing he was entirely unacquainted with their natural history 
properly so called, or with their close affinity to the more 
perfect Scansores . The toes indeed are placed in pairs; 
that is, two directed forward and two apparently backward ; 
but a closer inspection will show that the latter are not 
strictly posterior, and that they differ so very materially 
from those of the Piddce (the pre-eminently typical family 
of the climbers), as clearly to indicate a different use. The 
organization of the external posterior toe of all the wood- 
peckers, parrots, and toucans, renders it incapable of being 
brought forward, even in the slightest degree ; whereas in 
the cuckoos this toe can be made to form a ri^ht angle with 
that whieh is next it in front, from which circumstance it 
has been termed versatile: this term however is not 
strictly correct, inasmuch as the toe cannot be brought 
more than half wa y forward, although it can be placed en- 
tirely backward. Now this form, which is obviously the 
least developed state of the scansorial structure, accords 
exactly with the rank of the family, which is that of the 
most aberrant group in the circle, aud farthest removed 
from the type. The cuckoos in fact are half-perching 
half-climbing birds, not only in their feet, but, as we have 
teen, in their manners. No one, from seeing them alive, 
Would suppose they were truly scansorial birds ; and yet it 
^Qctrtsr 1836, and Fctfiupy 18 3 %. 


is highly probable that this singular power of varying the 
position of one of their toes, gives them that quickness ox 
motion and firmness of holding which accompanies the habit 
just mentioned.* 

* There is another circumstance in the history of this 
family of birds, which, with one solitary exception, is alto- 
gether peculiar, as they contain the only parasitic birds yet 
known. This term indeed has been applied, I think im- 
properly, to other genera, which, like tne frigate pelicans, 
thejagers, and some of the eagles, rob other birds of their 
food ; but this is a mere act of thieving, for all these fea- 
thered robbers can, and do, habitually depend just as much 
upon their own industry in procuring food. But with the 
typical cuckoos the case is far different, for by depositing 
their eggs in the nests of other birds, to whom they leave 
the care of hatching their young and feeding them after- 
wards, they become as truly parasitic as any of the Acari 
or Pediculi ; they fasten themselves, as it were, on the 
living animal, whose animal heat brings their young into 
life, whose food they alone live upon, ana whose death would 
cause theirs during the period of infancy. Such only is 
a parasitic animal, and such only, among birds, belong to 
the typical cuckoos and their representative, the Molothrus 
pecans'* [Cuculin.®, Molothrus.] 

Geographical Distribution and Food. — Warm and tem- 
perate climates are the chosen haunts of the cuckoos. The 
European species— there are but two— never show them- 
selves in our quarter of the globe, except in the warm 
weather, quitting it upon the first approaches of a colder 
temperature. 4 So congenial is warmth to their nature,* 
says Mr. Swainson in the memoirs last quoted, 4 that even 
the mild temperature of an Italian winter is not sufficient 
to retard their return to the sultry groves of Northern 
Africa. There is a fact regarding their structure, which 
appears connected with this susceptibility of cold, and which 
1 believe has not hitherto been noticed. All the cuckoos, 
both of the old and the new world, which I have had the 
opportunity of dissecting, are remarkable for the thinness 
and delicacy of their skuis, so much so indeed as to render 
their preservation in an entire state extremely difficult to 
inexperienced hands. Every one who has skinned the 
common British species must doubtless have observed this. 
On the other hand, as if to compensate for the delicacy of 
the cuticle, the feathers, more especially upon the back and 
rump, are unusually thick-set ana compact.* 

Tropical countries, and those which approach the equator, 
afford the greatest number of species. 

The food of the cuckoos, as might be expected from this 
geographical distribution, consists principally of soft fruits 
and sou insects, especially the latter, and more particularly 
when they are in the larva state. 

GUCULI'NAS, Mr. Swainson’s name for that subfamily 
of the Cuculid^, which consists of the genuine Cuckoos. 

Character of the subfamily . — Bill wider at the base than 
it is high, rather suddenly contracted behind the nostrils 
and becoming compressed; upper mandible slightly sinuous 
at the tip, so as to assume tne form of the dentirostral 
notch. Wings considerably long, nearly reaching to two- 
thirds the length of the tail, and so far pointed as to dimi- 
nish rapidly in length beyond the fourth quill. Feet 
remarkably short ; tarsus thickly clothed with feathers, for 
nearly half its length, not longer than the hallux or true 
hind toe. Upper cover feathers of the tail thick set, nar- 
row, generally pointed, and comparatively elongated, and in 
rigidity only comparable to those of the Ceblepyrince , the 
corresponding type in the Laniadce. (Swainson, Mag. qf 
Zoology and Botany .) 

4 Popular interest/ adds Mr. Swainson, 4 has been so much 
confined to the parasitic habits of tho cuckoo, that upon many 
other points of its economy we are still in comparative ig- 
norance. Hence it is, that we cannot trace, so fully as could 
be wished, the influence which the structure just described 
exercises upon the habits and manners of such birds as 
possess it. We know, however, that all the genuine 
cuckoos fly with strength and rapidity. Most of them, in 

fact, are migratory birds The form of the nostrils 

in the typical cuckoos is very peculiar, and I believe that 
future observations will shew this structure to be intimately 
connected with their parasitic habits. The nests of those 
species in which the cuckoo deposits its eggs, we all know, 
are built in the thickest and most central part of trees and 
bushes, to discover which, superior power* of smell have 
... I CpwUwrtiof' 
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been given to the Toucans (which feed upon the eggs or 
young), and, in a lees degree, are probably conferred upon 
the cuckoos, to facilitate their search after a foster parent 
for their young. How for this idea may be correct, future 
observations will determine. Certain however it is, that 
this peculiar-shaped nostril is restricted to such cuckoos as 
are parasitic, for the whole of the Coccyzinar have the 
aperture of a lengthened oval shape, or in the form of a slit, 
and all we know of these birds sanctions the idea that they 
are not parasitic. The shortness of the feet, in the typical 
cuckoos, is another important distinction, and leads to the 
belief that these members are much less used than those of 
the Coccyztou*, whose habits we have already mentioned 
when alluding to the cuckoos of South America, all of 
which are excluded from the group now under conside- 
ration.’ 

Genera. Cuculus. 

Bill broad at the base, compressed beyond, the upper 
mandible obsoletely notched ; nostrils circular, with a tumid 
margin ; wings long, pointed, the third quill longest, the 
second and fourth of equal length ; feet slender, very short, 
tarsi feathered posteriorly almost to the toes ; rump and 
upper tail-covers long, thick-set, and rigid. Inhabits the 
ola world; parasitic. (Swuinson). Type, Cuculus canorus. 

Description. — Male. Length about fourteen inches, 
weight about four ounces and a half. Bill black, yellowish 
at the base of the upper mandible ; inside of mouth red. 
Irides yellow. Head, and whole upper part of the bird, 
dark ash-colour. Throat, under side of the neck, and upper 
part of breast pale ash, the latter sometimes inclining 
to rufous brown; lower part of breast and belly white, 
with transverse undulating black lines. Quills dusky, 
inner webs barred with white oval spots. Tail-feathers ten, 
of unequal length ; two middle ones black, dashed with ash 
and tipped with white, the rest black with white spots on 
each side of the shaft. The lateral feathers in some have 
white spots only on the interior webs, but all are tipped 
with white. 

Female , rather less than male, and differing from him 
generally in the neck and breast being of a tawnyish brown, 
barred with dusky, and the coverts of the wings marked 
with light ferruginous spots. Tail-feathers and quills much 
like those of the male, but the edges of the spots incline 
to reddish brown. Legs in both sexes short and yellow. 
Outer tail-feather and first quill remarkably short. 

Young . — So distinct in its plumage from the adult that 
it has been described as a distinct species ( Cuculus rtf us , 
Bris.). It is supposed not to throw off its nestling feathers 
till the second year’s moulting, for it is stated in Montagu’s 
Dictionary (last edit.), that in three specimens killed the 
same season (two males and a female), the thirteenth and 
three succeeding auill feathers, and the three greater 
coverts impending tnem, are barred with brown and ferru- 
ginous. In the first year the irides are greyish ; the whole 
upper plumage is a mixture of dusky black and ferruginous, 
in transverse bars, except the forehead and a patch on the 
back of the head, which in this specimen described in 
Montagu was white, and the tips of the scapulars pale ; 
the feathers of the whole under parts sullied white with 
distant transverse bars of dusky black. In general each 
feather is barred twice or thrice. The sides of the neck 
and breast are tinged with rufous ; lateral tail-feathers and 
inner webs of the quills more or less barred with white. 
Tail coverts, which, as well as the feathers on the rump, are 
unusually long, dashed with cinereous and slightly tipped 
with white. 

This well known bird is the kSkkvS of the Greeks; Cuculus 
and Coccyx of the Latins; CucctUo , Cucco , Cuco , Cucho , 
Cuccu of the modem Italians ; Cocou t Coucou , Coqu* of the 
French ; Kukuk and Kuckuck of the Germans ; Gjok of the 
Fauna Suecica; Gjoeg of the Danes; Gouk of the Norwe- 
gians ; Cog of the antient British ; Gowk and Cuckoo of 
the modem British. 

Habits . — The common cuckoo arrives in this country early 
in spring. In White’s ‘ Naturalist’s Calendar,* the cuckoo is 
noted as first heard April 7—26, and in Markwick’s, April 1 5, 
May 3, last heard June 28. By the first of J uly it has 
almost always taken its departure, but it is sometimes later. 
Mr. Swamson in his memoir on the Cuculidcc says, * The 
common species comes to us every spring, from northern 
Africa or Asia Minor, and returns in Autumn. This we 
know from personal observation ; for vast numbers arrive 
in the spring in Sicily and Naples, in company with the 


bee-eaters, onoles, hoopoes, and other migratory birds; but 
after remaining a short time, they appear to direct their 
flight northward, from whence they return in August and 
September.* Speaking of the food, the same author ob- 
serves, * The English cuckoo, no doubt, searches for its food 
among foliage, but its nature is so shy, that we have never 
been fortunate enough to witness its mode of feeding.’ 
Montagu, however, one of the best authorities we can cite, 
says, that its principal food consists of caterpillars, so that 
it not only possesses the general cast of colours, and much 
of the structure of its prototypes, the Ceblepyrince , but 
actually feeds on the same description of insects.’ The 
Editor of the Magazine of Zoology and Botany, adds, * In 
an open and muirland district where the cuckoo is very 
common, we have always found, during May and J une, that 
their stomachs were filled with the remains of caterpillars 
which fed on the various plants frequent in such localities. 
Among them those of the Lasiocampee formed a great pro- 
portion, and hairy species seem to be preferred? White 
in his 4 History of Selbome,* thus writes: * In July, I saw 
several cuckoos skimming over a large pond ; and found, 
after some observation, that they were feeding on the libel- 
lulce , or dragon flies ; some of which they caught as they 
settled on the weeds, and some as they were on the wing.’ 
The following narrative from the last edition of Montagu’s 
Dictionary will throw some light on this part of the sub- 
ject: 4 A young cuckoo, brought to Colonel Montagu in 
the month of July, just as it could fly, was, by great care, 
kept alive till the fourteenth of December. It had, during 
that time, two or three attacks of dysentery, from which 
it recovered by having chalk and ginger given to it ; and 
during the time it lived no change was observed to have 
taken place in its plumage. For two months after this bird 
was caught, it never attempted to feed itself by picking; 
and even to the last moment seemed to prefer being fed by 
the hand of its mistress, rather than have the trouble o 
picking up its food, of which it was extremely choice. 
Nothing appeared to be acceptable as a substitute for in- 
sects except raw beef. Flies it would eagerly devour ; but 
its most delicious morsel was any species of hairv caterpil- 
lar ; these it seized with avidity, shook them to death, and 
softened by passing several times through the bill, till they 
were perfectly pliant, when it would swallow whole the 
largest of the caterpillars of the egger* or drinker* moths. 
Of strangers it was extremely fearful, fluttering in its cage 
to avoid their attentions ; but it would quietly suffer itself 
to be handled and caressed by a young lady who had been 
its kind benefactress, appearing to like the warmth of her 
hand to its feet.’ 

It is the habit of the cuckoo in depositing her egg m 
the nest of another bird, that has made it so much an object 
of curiosity. Many strange stories were formerly rife on 
this custom, which can hardly be called abandonment, as the 
nest of a bird that feeds its young with insects is always se- 
lected. Among others, the hedge-sparrow, the reed-sparrow, 
the tit-lark, the water-wagtail, the yellow-hammer, &c., have 
been recorded as the birds to whom the egg has been com- 
mitted, but the first seems to be most frequently chosen. 
White saw one hatched in the nest of the tit-lark. The nests 
of the green-bird, the linnet, the white-throat, and even of 
the wren have been mentioned as the places of deposit. Dr. 
Jenner’s celebrated paper in the Philosophical Transactions 
threw great light on this subject, and many other observers 
have corroborated in general that author’s remarks. Some 
indeed, and among them Dr. Fleming, have declared that 
in some cases the cuckoo constructs its own nest, but 
there can be little doubt that there is no foundation for 
this assertion, and as little that the nests and young sup- 
posed to be those of the cuckoo on such occasions were 
those of the goatsucker. Whether the bird actually depo- 
sits the egg from her body while sitting on the nest has 
been doubted, and if the case of the deposit of one in a 
wren’s nest be a fact, it is almost conclusive that she does 
not so deposit it in all cases, for the aperture of the wren’s 
nest is in the side, and not more than big enough to admit 
the wren. On this part of the subject, and indeed on every 
part of it, the reader will find much valuable information 
in the last edition of Montagu’s Dictionary. He shohld 
also refer to the paper of Dr. Jenner above alluded to, and 
to that of Mr. Blackwall, in the fourth volume of the Zoolo- 
gical Journal Our limits will not allow us to rive our 
readers more than a brief notice of the way in which the 
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intruder, when hatched, gets rid of the legitimate contents 
of the nest, and we select the following. ‘ Previous to the 
above-mentioned publication* (Dr. Jenner’s) * I had taken 
much pains towards investigating the several pheenomena 
I had noticed in this bird, and was so fortunate as to have 
ocular proof of the fact, related by Dr. Jenner, of a young 
cuckoo turning out of a hedge-sparrow’s nest a young 
swallow I had put in for the purpose of experiment. It is 
needless to recite all the circumstances attending this 
extraordinary bird, as that gentleman has so amply ex- 
plained it ; I shall, therefore, only add, that I first saw it 
when a few days old, in the hedge-sparrow’s nest, in a garden 
close to a cottage, the owner of which assured me the 
hedge-sparrow had four eggs, when the cuckoo dropped in 
a fifth; that on the morning the young cuckoo was hatched, 
two young hedge-sparrows were also excluded ; and that, 
on his return, from work in the evening, nothing was left 
in the nest but the cuckoo. At five or six days old, I took 
it to my house, when I frequently saw it throw out the 
young swallow for four or five days after. This singular 
action was performed by insinuating itself under the swal- 
low, and, with its rump, forcing it out of the nest with a sort 
of jerk. Sometimes, indeed, it failed, after much struggling, 
by reason of the strength of the swallow, which was nearly 
full feathered : but, after a small respite from the seeming 
fatigue, it renewed its efforts, and seemed continually 
restless till it succeeded. At the end of the fifth day, this 
disposition ceased, and it suffered the swallow to remain in 
the nest unmolested.’ This wonderful instinct is absolutely 
necessary for the self-preservation of the young cuckoo, 
which, if it did not dispose of all other claimants on the 
affection of the parents, must perish for want, and, as it is, 
the poor little birds to whose lot it falls to supply the 
demands of their craving and gigantic nestling, have a 
weary time of it. Indeed, there are well recorded instances, 
of their being assisted by others of their own species, and 
by other insectivorous birds. 

The Romans considered the cuckoo excellent eating. 
Pliny (Lib. x. c. 9.) says that no bird can be compared to it 
for sweetness of flesh. 



[Cuculua canorus, mala.] 


Oxyloplius, Sw. 

Bill slender, considerably compressed nearly its whole 
length ; upper mandible entire ; nostrils ovately round ; 
head crested ; icings moderate, pointed, shorter than the 
tail- covers, the fourth quill longest; tarsi moderate, naked; 
upper tail-covers long but not rigid. Inhabits the Old 
World ; parasitic. Type, Oxylophus Levaillantiu 

Description . Head crested, the feathers pointed ; plu- 
mage above, black glossed with green ; band at the base of 
the quills, end of the tail, and under parts of the body 
white ; throat striped with black. Wings long but rounded, 
fifth quill longest. Total length fifteen inches. Mr. Swain- 
3 on, whose description we have given, says that, un- 
like the true cuckoos, these birds rear and provide for their 


young in the ordinary manner. Locality , Senegal and the 
western coast of Africa. 



^Oxylophus Levaillantii.] 


Erythrophrys, Sw. 

Bill as in Oxylophus ; head not crested ; nostrils oval ; 
wings lengthened, pointed, extending beyond the tail-co- 
vers, the third quill longest, the second much shorter than 
the fourth ; tarsi moderate, naked. Inhabits the New 
World, and rear their own young. Type, Cuculus Caroh- 
nensis , Wilson. (Swainson.) 

Description. Male . Bill . as long as the head, com- 
pressed, slightly arched, acute, scarcely more robust than 
in many Sylvia ? ; upper mandible carinated above, its mar- 
gins acute and entire ; lower mandible carinated beneath, 
acute. Nostrils basal, lateral, linear-elliptical, half closed 
by a membrane. Feet short, tarsus scutellate before and 
behind ; toes two before, separated ; two behind, one of 
which is versatile, the sole flat ; claws slender, compressed, 
arched. Plumage blended, slightly glossed. Wings long, 
the first quill short, the third longest, the primaries taper- 
ing. Tail long, graduated, of ten feathers, which are ratner 
narrow and rounded. Upper mandible brownish-black, 
yellow on the margin towards the base ; under mandible 
yellow. Iris hazel. Feet greyish-blue. The general 
colour of the upper parts, including the wing-coverts and 
two middle tail-feathers, is light greenish-brown, deeper 
anteriorly. Primary quills with the inner webs brownish- 
orange. Tail-feathers, excepting the two middle ones, 
black, the next two entirely black, the rest broadly tipped 
with white, the outermost white on the outer web. The 
under parts are greyish-white. Length 12J inches, extent 
of wings 16 : bill along tbe ridge 1, along tbe gap li. 

The female differs very little from the male in colouring. 
(Audubon.) 

Habits, &c. The author whose specific description we 
have given above, thus graphically describes the habits 
of the yellow-billed Cuckoo, Cuculus Carolinensis of Wil- 
son, Coccyzus Americanus of the prince of Musignano, Cu- 
culus Americanus of Linnaeus, and Carolina Coohoo of 
Latham. * The flight of the bird is rapid, silent, and hori- 
zontal, as it moves from one tree to another, or across a 
field or river, and is generally continued amongst the 
branches of the trees in our woods. When making its way 
among the branches, it occasionally inclines the body to 
either side, so as alternately to show its whole upper or 
under parts. During its southward migration, it flies high 
in the air, and in such loose flocks that the birds might 
seem to follow each other, instead of their keeping company 
together. On the other hand, early in March, the greater 
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number enter our southern boundaries singly, the males 
arriving first, and the females a few weeks after. They do 
not fly in a continued line, but in a broad front, as, while 
travelling with great rapidity in a steam-boat, so as to in- 
clude a range of a hundred miles in one day, I have ob- 
served this cuckoo crossing the Mississippi at many different 
points on the same day. At this season they resort to the 
deepest shades of the forests, and intimate their presence by 
the frequent repetition of their dull and unmusical notes, 
which are not unlike those of the young bull-frog. These 
notes may be represented by the word cow, cow , repeated 
eight or ten times with increasing rapidity. In fact, from 
the resemblance of its notes to that word, this Cuckoo is 
named Cow Bird in nearly every part of the union. The 
Dutch farmers of Pennsylvania know it better by the name 
of Rain-crow , and in Louisiana the French settlers call it 
Coucou. It robs smaller birds of their eggs, which it sucks 
on all occasions, and is cowardly and shy without being 
vigilant. On this latter account it often falls a prey to seve- 
ral species of Hawks, of which the Pigeon-Hawk ( Falco 
columbarius) may be considered as its most dangerous 
enemy. It prefers the southern states for its residence, and 
when very mild winters occur in Louisiana, some individuals 
remain there, not finding it necessary to go farther south. 
This bird is not abundant anywhere, and yet is found very 
far north. I have met with it in all the low grounds and 
damp places in Massachusetts, along the line of Upper 
Canada, pretty high on the Mississippi and Arkansas, and 
in every state between these boundary lines. Its appear- 
ance in the state of New York seldom takes place before 
the beginning of May, and at Green Bay not until the mid- 
dle of that month. A pair here and there seem to appro- 
priate certain tracts to themselves, where they rear their 
young in peace and plenty. They feed on insects, such as 
caterpillars and butterflies, as well as on berries of many 
kinds, evincing a special predilection for the mulberry. In 
autumn they eat many grapes, and I have seen them sup- 
porting themselves by a momentary motion of their wings 
opposite a bunch, as if selecting the ripest, when they would 
seize it and return to a branch, repeating their visits in 
this manner until satiated. They now and then descend to 
the ground to pick up a wood-snail or a beetle. They are 
extremely awkward at walking, and move in an ambling 
manner, or leap along sidewise, for which the shortness of 
their legs is ample excuse. Thev are seldom seen perched 
conspicuously on a twig, but on the contrary are generally 
to be found amongst the thickest boughs and foliage, where 
they emit their notes until late in autumn, at which time 
they discontinue them. The nest is simple, flat, composed 
of a few dry sticks and grass, formed much like that of the 
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common Dote, and like it fastened to a horizontal branch, 
often within the reach of man, who seldom disturbs it. It 
makes no particular selection as to situation or the nature 
of the tree, but settles anywhere indiscriminately. The 
eggs are four or five, of a rather elongated oval form, and 
bright-green colour. They rear only one brood in a sea- 
son, unless the eggs are removed or destroyed. The young 
are principally fed with insects during the first weeks. To- 
wards autumn they become very fat, and are fit for beiug 
eaten, although few persons, excepting the Creoles of Loui- 
siana, shoot them for the table.* ( Ornithological Bio- 
graphy, vol. i., o. 18.) 

Chalcites, Less. 

Bill and general structure as in Cuculus. Plumage 
metallic green ; upper mandible entire ; nostrils circular ; 
icings pointed, the third quill longest, the -second much 
longer than the fourth ; tarsi very short, almost entirely 
plumed ; rump and upper tail-covers soft. Inhabits the 
tropics of the Old Worla ; parasitic. Type, Cuculus auratus 
of authors. (Swainson.) 



[Chalcitog auralHg.1 


Of this genus Mr. Swainson says, ‘ I feel much more 
scrupulous in adopting the genus Chalcites, than in pro- 
posing that of Erythrophrys. The beautiful little shining 
cuckoos, indeed, which have thus been detached have alto- 
gether the appearance of belonging to a different type from 
those of the genus Cuculus; and this idea is strengthened, 
when we find there are already four or five species, all dis- 
tinguished at first sight by their diminutive size and their 
beautiful golden-green plumage. On the other hand, their 
actual structure is so completely that of an European group, 
that I must beg to be understood as being by no means sa- 
tisfied on the propriety of the separation. For the present, 
however, I shall adopt this genus, conceiving that these 
splendid little birds may probably constitute the tenuiros- 
tral type of the Cuculince , in which case they will be analo- 
gous to the humming-birds, and nearly all those genera 
whose plumage is ornamented with metallic colours. The 
attempt that has been made to define the group by its bill, 
nostrils, &c., as distinct from the cuckoos is singularly un- 
successful ; while those light shades of difference really ex- 
isting bet ween Chalcites and Cuculus have been completely 
overlooked. Chalcites , in fact, has the bill, nostrils, feet, 
and wings of Cuculus , with this difference only, that the tip 
of the upper mandible is without the slightest indication of 
a notch ; the second and third quill are longer than the 
fourth, and the feathers of the rump and upper tail-covers, 
instead of being thick-set and rigid, are of the same degree 
of density and softness as in ordinary birds. We have seen, 
that, however dissimilar in their appearance the foregoing 
groups of the Cuculince may be, yet that the variation of 
their external structure is but slight. This consideration 
has much weight with me in the temporary adoption of 1®. 
Lesson’s genus Chalcites , for we have just seen an example 
in Erythrophrys , where there is an equally slight variation, 
in external form, yet a most important one in economy and 
internal organization.' {Mag. of Zool. and Bot) 
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Budynamys, Horsf. and Vig. 

Bill strong, thick, the under mandible not curved, and 
angulated beneath ; upper mandible entire ; wings pointed, 
the fourth quill longest ; tarsi much shorter than the long- 
est toe; the upperpart plumed; rump and tail-covers soft. 
Inhabits the Old World. Type, Cuculus Orientalis , of au- 
thors. (Swainson.) 

Mr. Vigors and Dr. Horsfield, who established this genus 
in their description of the Australian birds in the collection 
of the Linnrean Society (Linn. Trans., vol. xv. p. 303), ob- 
serve that the true Cuckoos , or that portion of the family 
of Cuculidce which constitutes the genus Cuculus of 
authors, is distinguished from the remaining groups of the 
family by the comparative weakness of the bill, in which 
the naves are small and rounded, and situated on an ele- 
vated membrane ; by the wings being strongly acuminated, 
the primary quill-feathers considerably exceeding the se- 
condary in length ; and by the feebleness of the legs and 
toes, the former of which are plumed beneath the knee, 
and are generally covered by the feathers. Eudynamys , 
they state, deviates from these characters, which may be 
considered typical in the family, by the greater strength of 
all these members. The hill is powerful, the under man- 
dible more particularly, which is marked by a strong as- 
cending gonys. The nostrils are wide and oval, and covered 
only on the upper part by a membrane. The tarsi and feet 
are particularly strong : the former are much compressed 
on the external side, exhibiting by this conformation a 
nearly flattened surface in front. In many of these par- 
ticulars the group agrees very nearly with the neighbouring 
genera, Centropus, 111., and Phcenicophaus , VieUl., which 
have equally been separated from the typical species of the 
family. But it may at once be distinguished from Cen- 
tropus by the absence of the lengthened nail to the hallux ; 
and it will be seen equally to differ from Phcenicophaus in 
its stronger, shorter, and less arcuated bill, in tne wings 
being longer, and the tail rounded, not graduated. The 
compressed formation of the sides of the tarsi in Eudy- 
namys is also wanting in Phcenicophaus. 

Locality. The species are widely distributed oier the 
East. 

Example. Eudynamus Orientalis , Cuculus Orientalis , 
Linn. Coucou des Indes Orientates , Enl., 274, rol. i. 
Eastern Black Cuckoo , Lath. 



Description . Plumage of male, of which the above are 
the synonyms, black with metallic lustre. Bill yellow. 

Female . Above shining greenish-brown spotted with 
white, tail-feathers banded with white; whitish beneath, 
transversely undulated with greenish-brown. Synonyms. 
Cuculus Mindanensis, Linn. Coucou tachete de Mindanao . 
Enl. 277. Mindanao Cuckoo* Lath. (Vigors and Hors- 
field.) 


* These birds, which now generally are considered the 
sexes of one species, appear to be but accidental visitors ia 
the colony. At least, Mr. Caley informs us, that he never 
met with more than two individuals of the male and one of 
the female. The male specimen in the Society’s collection 
seems to bo a young bird changing to the adult plumage. 
It has several pale ferruginous feathers in the lower parts 
of the body, ana it has a single ferruginous feather streaked 
with black among the secondary quill-feathers of the right 
wing, which forms a striking contrast with the deep black 
of the rest. The corresponding feather on the left wing 
was lost, as Mr. Caley tells us, by the shot striking the 
wing. This bird had berries of Cassytha in its stomaeh. 
The native name of the male is Cowhat , of the female, Bel - 
tinging? (Vigors and Horsfield.) 

4 All the cuckoos I have yet seen,* says Mr. Swainson in 
his memoirs on the Cuculidce , 4 with more or less pointed 
wings, and circular nostrils, and whose habits are parasitic, 
will arrange themselves under one or other of the foregoing 
genera. Nor are there wanting considerations, drawn from 
their analogical resemblances in other groups, which render 
it highly probable that they serve to indicate a circular 
Erythrophrys, at the 


group. 


he rasorial type, resembles the 
rufous- winged scansorial creeper ; and as it is by this group 
that the parasitic cuckoos lead immediately to those whicn 
build nests, so we have the external characters of Oxy to- 
phus joined to the economy of Coccyzus. Chalcites , again, 
as representing the humming-birds, may be viewed as the 
tenuirostral # type ; while Eudynamys, with its large bill, 
and black glossy plumage, wifi become the representative 
of the Toucans, and of the fissirostral type. It may he 
questioned, indeed, whether Cuculus or Oxylophus follows 
Eudynamys ; but I incline to the series in which they are 
here placed, from the obvious affinity of Erythrophrys to 
Oxylophus .* (Mag. of Zool. and Bat.) 

Mr. Swainson promises a similar exposition of the re 
mainiug divisions, and we shall notice the other sub-fami- 
lies on their appearance in their alphabetical order, with 
the exception of the Coccyzince, which will be found in the 
article Indicatobin^. 

CUCULL^EA. [Polyodonta.] 

CUCUMBER, a kind of trailing annual, whose unripe 
fruit is used for salads and pickles. [Cucumis.] Every gar- 
dener knows so much of the cultivation of this plant as to 
render any general description of the process unnecessary. 
We only notice a few points. The finest cuoumbers are 
always obtained from shaded plants growing in a warm 
damp atmosphere, and therefore growing rapidly ; this is 
exclusively owing to the ordinary action of solar light being 
prevented. Unaer bright light, evaporation goes on with 
great force from the surface of the cucumber plant, the 
quickness of growth is thus diminished, and the fruit is 
formed in a more solid manner than it otherwise would he, 
and thus its delicacy is impaired. The effect of direct light 
moreover is to cause the production of whatever secretions 
may be natural to a plant ; the natural secretions of the 
cucumber are bitter; hence, the less cucumbers are exposed 
to light while growing, the less bitter, and consequently the 
more delicate they will be. This sufficiently explains the 
superiority of cucumbers forced quickly at the dull season 
of the year, to those produced naturally in the open ground 
in autumn. 

When it is an object to procure very fine and long fruit, 
the plant should not be allowed to bear early; all the female 
blossoms should be destroyed until the plant has become 
vigorous, and well rooted in the bed ; a fruit set after that 
time, will grow much faster than one fertilized at an earlier 
time. 

The best sorts of cucumbers are, for gurkens, the Russian , 
for stewing, the large white Bonneuil, for large size, the 
| Longford; and for ordinary forcing purposes, the black 
spined long prickly, if well saved. A small sort called the 
Sandy cucumber is grown in the fields in some parts of 
Bedfordshire, but it iB altogether inferior to the Russian . 
CUCUMBER, SPIRTING, the English name of Mo- 

HORDICA ElATERIUM. 

CU'CUMIS, the cucurbitaceous genus which compre- 
hends the melon, the cucumber, and some sorts of gourd. 
It is distinguished from the neighbouring genera by its three 
thick split stigmas, and by the seeds having a thin margin. 
The firuit is in all cases pulpy internally, many-seeded, and 
divided into three or six cells when young. The 
are the principal species •— 
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1. C. Melo . The melon. The native country' of this va- 
luable plant is unknown. Linnaeus says Tartary, but his 
authority is not given, and in all probability is erroneous ; 
De Candolle says Asia ; Roxburgh only knew it in a culti- 
vated state in tropical India ; and Professor Royle seems 
unacquainted with any wild station for it in the Himalaya 
regions. Cashmere is the most likely to be the country 
whence it sprang ; for it seems to be the mother of many of 
our other cultivated fruits ; and has from time immemorial 
been famous for the excellence and abundance of its me- 
lons, which form a staple article of the food of the inhabi- 
tants. For the varieties and cultivation of this fruit see 
Melon, where they are given in some detail; we only 
here observe that all the melons known in Europe belong 
to the present species, unless it be the Winter Melon and 
its varieties, and that kind possibly originates from the 
following species, concerning which we give an extract from 
the Flora Indica of Roxburgh. 

2. C. utilissimm An annual, native of the higher culti- 
vated lands of India, but generally found in a cultivated 
state. ‘ The stems exactly as in C. sativus, but not quite 
so extensive. Tendrils simple, leaves broad-cordate, gene- 
rally more or less five-lobea ; lobes rounded, tootbletted ; 
above pretty smooth, below scabrous, the largest generally 
about six inches each way. Floral leaves of the female 
flowers sessile, and very small. Male flowers axillary, 
peduncled, crowded, but opening in succession. Female 
flowers axillary, peduncled, solitary, both sorts yellow, about 
an inch or an inch and a half in diameter. . Fruit fleshy, 
generally a very perfect oval; when young, downy and 
clouded with lighter and darker green ; when ripe perfectly 
smooth, variegated with deeper and lighter yellow ; from 
four to six inches long, and from three to four in diameter. 
This appears to me to be by far the most useful species of 
cucumis that I know; when little more than one half grown, 
the fruits are oblong, and a little downy, in this state they are 
pickled ; when ripe they are about as large as an ostrich's 
egg, smooth and yellow; when cut they have much the 
flavour of the melon, and will keep for several months, if 
carefully gathered without being bruised and hung up; they 
are also in this state eaten raw, and much used in curries 
by the natives. The seeds like those of other cucurbi- 
taceous fruits, contain much farinaceous matter blended 
with a large portion of mild oil ; the natives dry and grind 
them into a meal, which they employ as an article of diet ; 
they also express a mild oil from them, which they use in 
food and to burn in their lamps. Experience, as well as 
analogy, proves these seeds to be highly nourishing, and 
well deserving of a more extensive culture than is bestowed 
on them at present The powder of the toasted seeds mixed 
with sugar is said to be a powerful diuretic, and serviceable 
in promoting the passage of sand or gravel. As far as my 
observation and information go, this agriculture is chiefly 
confined to the Guntoor Circar, where the seeds form a 
considerable branch of commerce ; they are mixed with 
those of Holcus Sorghum or some other of the large 
culmiferous tribe ana sown together; these plants run 
on the surface of the earth, and help to shade them 
from the sun, so that they mutually help each other. The 
fruit, as I observed above, keeps well for several months 
if carefully gathered and suspended. This circumstance 
will render it a very excellent article to carry to sea during 
long voyages.* 

3. C. sativus, the cucumber. Tartary is assigned to this 
species as its native country, but upon authority equally 
questionable with that for the melon. No modern traveller 
seems to have found it wild. [Cucumber.] 

4. C. Colocynthis, the Colocynth gourd. This plant fur- 
nishes the drug colocynth, so well known for its purgative 
properties. It is found wild in the Grecian Archipelago, 
Egypt, and the north-eastern parts of Africa generally. 
Burckhardt saw it covering large tracts in Nubia; and 
Roxburgh speaks of it as common on the coast of Coroman- 
del. It is doubtful, however, whether the plant of the 
latter botanist is not rather C. Pseudo- Colocynthis. This 
species grows like a cucumber, but has cordate-ovate, many- 
cut, ana lobed leaves, white beneath with hairs. Its fruit 
is small, round, deep yellow, smooth, hard externally, with 
an intensely bitter pulp. The gourds are gathered in au- 
tumn, when they are beginning to turn yellow ; they are 
then peeled and dried rapidly in stoves. 

5. C. Citrullus , the water-melon. Its dqeply-lobed and 
gashed leaves, anu its round fruit, with a spotted rind and 


a cold watery pink or white flesh, in whioh lie a number of 
black seeds, sufficiently mark this species, which is most 
extensively cultivated all over India and the tropics of 
Africa and America, and generally in hot countries, but 
which is of no value in the north of Europe, where high 
flavour is required more than cooling properties. 

The other species are of little moment compared with the 
preceding ; many are eatable, but they are in all respects 
inferior in quality and size. C. Duckrim is sometimes grown 
under the name of Queen Anne’s Pocket Melon ; but it is 
a mere curiosity. 

CUCUMIS COLOCYNTHIS, or Bitter-apple, an an 
nual plant, the fruit of which is about the size of but rather 
lighter colour than an orange ; the rind smooth ; when the 
rind has been removed, a white spongy pulp or pith is found 
within, which constitutes the officinal part, or the colo- 
cynth, the seeds being rejected. The rind is generally 
removed before reaching Europe. One hundred parts of 
decorticated apples consist of twenty- eight parts of pure 
pith, and seventy-two parts of seeds. 

The active principle is a peculiar bitter principle (Colo- 
cynthin), which is of a resinoid nature, more soluble in 
alcohol than water; its solubility in water is much in- 
creased by union with extractive, combined with which it 
exists in the pulp, so that nearly all the virtues are yielded 
to a watery extract, which is generally employed for its 
administration. The compound extract, in the formation 
of which proof spirit is used, and to which are added 
other purgative substances and aromatics, is however pre- 
ferable, and it is thereby rendered milder yet more certain 
in its action. 

It is a purgative in very constant use, either alone, or 
more commonly united with mercurial purgatives : it is em- 
ployed for the removal of constipation and visceral obstruc- 
tions ; at the commencement of fevers and other inflam- 
matory complaints, it is of decided utility. As an overdose 
has all the poisonous effect of a vegetable acrid, it must be 
used with caution. 

CUCU'RBITA, the genus from which the natural order 
derives its name. It differs from cucumis in having its 
petals very much grown together, and the seeds a little 
tumid at the edge. The oommon gourd, C. maxima, 
with its endless varieties, the vegetable manrow, C. ovjfera, 
the orange gourd, C. aurantia, and C. Melopepo , the 
squash or bush gourd, are the principal types. It is not a 
little remarkable, that the native country oi these common 
plants is entirely unknown. 

Generally speaking, the species and varieties of cucurbita 
are harmless and eatable, constituting a very important part 
of the diet of the poorer classes in ^countries which are sub- 
ject to long summer drought. Hence in the south of Europe, 
m India, and Africa, they are invaluable to the inhabitants 
of those countries ; but the orange gourd is bitter, and the 
bottle-gourd, C. lagenaria, is a dangerous poison. This 
species bears fruits which are at first long and cylindrical ; 
but as they ripen, they swell exclusively at the upper end. 
and acauire the form of a flask, the neck of which is their 
base. When ripe, they become hard enough externally to 
hold water, and accordingly when the pulp is removed, they 
form good bottles, and are extensively employed for that 
purpose. It is necessary however that they should be re- 
peatedly washed out, so as to remove all trace of a bitter 
principle in which they abound, otherwise their use is dan- 

f erous. Some months since ( 1 837), a sailor was poisoned at 
'almouth, by drinking beer out of a bottle-gourd improperly 
prepared ; and Professor Royle mentions, upon the authority 
of an intelligent native Indian doctor, attached to the gaol 
hospital at Saharunpore, a case of poisoning from eating 
the bitter pulp of this plant, in whicn the symptoms were 
those of cnolera. We mention this fact here, but at the 
same time we should add that the bottle-gourd is not now 
considered a true cucurbita, but is referred to the genus 
Lagenaria. 

CUCURBITA'CEAB, a natural order of plants, consist- 
ing of climbing or trailing species with unisexual flower* 
scabrous stems and leaves, a lobed foliage, and a more or 
less pulpy fruit with parietal placentae. Nearly all the 
species climb by means of tendrils. The greater part con- 
sists of annuals, either wholly, or in so for as their steins at 
least. The petals are deeply veined, and usually ei ther 
yellow, white, or green. 

The order abounds in useful or remarkable plants, com 
prehending as it does the melon, gourd, cucumber, cola- 
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cynth, bryony, and all the many species approaching those 
types. Professor Royle, in his valuable ‘ Illustrations,’ 
remarks that ‘ They are chiefly remarkable for the power 
of adapting themselves to the different situations where 
they may be grown. Thus, we hear of their affording large 
and juicy fruit in the midst of the Indian desert, where 
water is 300 feet from the surihee (Elphinstone) ; and they 
are equally grown in the season on the sandy islands 
of Indian rivers ; but excess of moisture does not appear 
to be injurious, as the ereat majority are successfully culti- 
vated in the rainy reason ; and Mr. Moorcroft describes an 
extensive cultivation of melons and cucumbers on the beds 
of weeds which float on the Jakes of Cashmere ; they are 
similarly cultivated in Persia'* and in China. (Vide Hort. 
Trans. t 2nd ser., vol. i. p. 468, and Staunton's Embassy). 
Being chiefly annuals which a few months suffice to bring 
to perfection, we find them succeeding in the summer tem- 
perature of northern climates, and thus extending from 
the line to 55° or 60° of northern latitude, and southwards 
to the Cape of Good Hope. Some of the species may be 
seen in the most arid places ; others in the densest jungles. 
Planted at the foot of a tree, they emulate the vine in as- 
cending its branches ; and near a hut they soon cover its 
thatch with a coating of green. They form a principal por- 
tion of the culture of Indian gardens : the farmer even rears 
them in the neighbourhood of his wells/ 

Two principles especially deserve attention in this order ; 
the one saccharine and nutritious, the other bitter, acrid, 
and purgative ; and the qualities of the products of the spe- 
cies vary according to the preponderance of the one or the 
other. In the melon, the gourd, and their allies, the first 
exists almost exclusively, and hence the edible nature of 
their fruit; but even here its well-known laxative quality 
sufficiently attests the presence of the bitter principle in 
some degree. In the colocynth, the bottle-gourd, various 
species of luffa, bryony, and others, the bitter principle 
is found in a state of concentration, and hence the active 
and even dangerous qualities of those plants, from which 
the cucumber itself is not exempt: only its bitterness is 
destroyed by the peculiar cultivation of that plant. The 
seeds of some kinos yield oil ; and those of Cucumis Ho- 
mo: dica are said to be ground into a kind of meal. 



[Ifomordic* Baluumna.] 

2, A ktetilt ; 2, a fertile flower; 3, a section o ( a seed; 4, the embryo. 


CUDDAPAH, or KIRPA, a corruption of the Sanscrit 
word Cripa, signifying mercy. This division of the Bala- 
ghaut territory, ceded to the English by the Nizam in 1800, 
is situated between 13° and 16® N. lat, and between 77° 
and 80° E. long. [Balaghaut.] Cuddapah has been 
constituted a collectorate by the English, and contains seven 
subdivisions, viz., Cuddapah, Cummum, Dupaud, Gandi- 
cotta, Gurrumcondah, Punganoor, and Sidout: each of 
these subdivisions is named after its capital town. Through- 
out this collectorate, saltpetre, soda, and common salt are 
found abundantly, and to this cause it is owing that, except 
in the rainy season, the water is generally brackish. 

The town of Cuddapah, in i 4° 32' north lat., and 78° 54' 
east long., stands 507 feet above the level of the sea, on 
both sides of the river Cuddapah, a small stream which 
rises in the hills to the south-east of the town. This town 
was long the capital of an independent Patan state, and 
so continued for some time after the destruction of the 
kingdoms of the Deccan. The palace of the former nabobs 
has been converted into a court of justice and a prison. In 
the country surrounding the town a considerable quantity 
of sugar is made. The celebrated diamond mines of Cud- 
dapah are about seven miles north-east of the town, on 
both sides of the Pennar River. These mines have, it is 
said, been worked for several hundred years with various 
success. The places in which diamonds have hitherto been 
f ound consist either of alluvial soil or of rocks of the latest 
formation. The mines are pits of small depth. The dia- 
monds are not scattered through the whole of the mine 
from the surface to the greatest depth, but occur in beds 
always harder than the adjacent soil, and usually not ex- 
ceeding one or two feet m thickness. Dr. Heyne, who 
carefully examined these mines, has given in his statistical 
tracts the following description of one. ‘ The uppermost, 
or superficial stratum, consists of sand or gravel, mixed 
with a small proportion of loam. Its thickness scarcely 
exceeds a foot and a half. Immediately under it is a bed 
of stiff blueish or black mud, similar to what are seen in 
places that have been inundated ; it is about five feet thick, 
and contains no stones. The diamond bed comes next, and 
is easily distinguished from the incumbent bed by the great 
number of large rounded stones which it contains. It is 
about two feet or two and a half thick, and is composed of 
large round stones, pebbles, and gravel connected together 
by clay.’ The contents of this bed are put into a cistern 
about eight feet square and three feet deep, w T hen w r ater is 
poured into it. which separates the. clay* and loamy par- 
ticles, leaving the gravel and small stones at the bottom 
These being removed are thinly spread upon a smooth sur- 
face about twenty' feet square of hardened clay, and six or 
seven people examine the whole very carefully several 
times* At first they pick out the large stones; at the 
second and subsequent examinations the smaller gravel is 
carefully turned over by the hand, while they ‘ watch for 
the spark from the diamond, which invariably strikes the • 
eye/ Cuddapah is 1 53 miles from Madras, and 220 miles 
from Seringapatara, travelling distance. Cummum, the 
capital of the subdivision of that name, is in 15° 37' north 
lat. and 79° 10' east long., 56 miles north-west from Ongole. 
Dupaud stands in 15° 58' north lat and 79° 23' east long. 
This division, which is traversed by the Gondigam River, 
contains copper ore of good quality. The town and fort of 
Gandicotta are in 14° 51' north lat. and 78° 23' east long., 
43 miles north-west from the town of Cuddapah. This 
was formerly considered a place of much strength ; it is 
now of but little importance ; there is a diamond mine in 
the neighbourhood. Gurrumcondah, near the verge of the 
eastern Ghauts, is situated in 13° 46' north lat. ana 78° 34' 
east long., about 1 30 miles north-west from Madras. The 
district is well watered by several mountain streams, and 
is very productive. Punganoor is a fortified town, in 
13° 21' north lat. aud 78° 3' east long., 47 miles north-west 
from Vellore. Sidout is a fortified town, in 14° 30' north 
lat. and 79° 2' east long., twelve miles east of Cuddapah. 
It is surrounded by high stone walls in good repair, within 
which are ramparts ; the fort is commanded by some of the 
neighbouring hills. It was taken by Hyder, who carried 
away the family of the nabob, and placed them in confine- 
ment. The town has much declined in population since 
the count™ has been in possession of the English, and the 
removal of the government offices to Cuddapah. 

With great facilities for ascertaining the amount of the 
population throughout British India, little has been done 
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lo that end upon which reliance can be placed. The entire 
population of the collectorate of Cuddapah was stated 
to amount, in 1806-7, to 1,066,237; and in 1822-3 to 
1,094,460 souls, of whom 578,461 were males, and 515,999 
females. The number was stated, in 1828-9, at no more 
than 981,562; and it is alleged that this diminution was 
caused by the cholera. The great bulk, of the inhabitants 
are Hindus. Returns were made by the collector in 1826, 
from which k appeared that throughout the whole of Cud- 
dapah there were then only 494 schools, m which were in- 
structed 6000 scholars, 6658 of whom were Hindus, and 
342 Mohammedans. 

(Rennell’s Memoir of a Map of Hindustan ; Heyne’s 
Statistical Tracts on India; Report qf Committee of Com- 
mons on the Affairs of India in 1832.) 

CUDDALORE, a town in the Carnatic province, on the 
western shore of the Bay of Bengal, in 11° 44' north lat., 
and 79° 50' east long. The town is built on both sides of 
the Pennar River ; the houses on the north side are 
modem, and many of them handsome. The dwelling of 
the collector, the principal resident European officer, is a 
large and elegant structure, with avenues of fine trees. The 
streets on the south side, called the Old Town, are many 
of them spacious, and contain several handsome houses. 
Altogether, Cuddalore is one of the handsomest towns in 
the south of the peninsula. 

Cuddalore was taken from the French by the army under 
Colonel Coote in April, 1760, and remained under the 
government of the nabob of Arcot until April, 1782, when 
it was taken by the rajah of Mysore, assisted by a body of 
French troops. In June of the following year, the town 
was attacked by a British force under General Stuart, 
which was repeatedly defeated, and suffered great loss in 
attempts to carry the place by assault. The last of these 
attacks, in which the besiegers lost 600 men, occurred only 
two days before the arrival of the news of peace having 
been concluded between France and England: this event 
of course put an end to hostile operations. Cuddalore, with 
the remainder of the province of Arcot, came into posses- 
sion of the English by treaty in 1795, and has so con- 
tinued. 

(Rennell's Memoir of a Map of Hindustan; Mills* His- 
tory of British India.) 

CUDWORTH, RALPH, was born at Aller, in Somer- 
setshire, in 1617. Having been entered at Emmanuel Col- 
lege, Cambridge, in 1630, when he was but thirteen, he 
commenced residence in 1632, and became in due course 
of time, as his father had been before him, a fellow of 
Emmanuel. He acted for some time as tutor in the college, 
and had among his pupils the afterwards celebrated Sir 
William Temple. He had taken the degree of M.A. in 
1639 ; he took that of B.D. in 1644, maintaining upon this 
occasion the two following theses: 1. Dantur honi et mali 
rationes cetemce et indispensabiles ; 2. Dantur sub si anti ce 
incorporece sud naturd immor tales. In 1644 he was also 
appointed master of Clare Hall; and in the succeeding 
year was elected to the regius professorship of Hebrew. 
On receiving this appointment he devoted himself with zeal 
to the subject of Jewish antiquities. He took the degree 
of D.D. in 1651. Though holding the two situations which 
have been mentioned, and besides these the living of North 
Cadbury, in Somersetshire, worth 300/. a year, to which he 
had been presented by hi* college shortly after taking his 
masters degree, he did not find his means sufficient for his 
support. It does not appear that he was a man extravagant 
in his habits ; but owing, it is said, to pecuniary difficulties, 
he now absented himself for some time from Cambridge. 
He returned in 1654, having been chosen master of Christ’s 
College. He now married, and the remainder of his life 
was spent in this college. In 1662 he was presented by 
the then bishop of London to the vicarage or Ash well, in 
Hertfordshire; and in 1678 he was installed prebendary of 
Gloucester. In this last-mentioned year appeared his great 
work, the ‘True Intellectual System of the Universe;’ or 
rather (for though complete in itself, it is but a fragment of 
a larger work which he designed), the first part of the In- 
tellectual System. This first part is devoted to the refuta- 
tion of atheism. The whole work was to consist of three 
parts ; but the second and third parts, which were to treat 
respectively of the nature of moral distinctions and of free 
will, were, though written, never published by him.* 

• Dr. Birch, in the memoir prefixed to his edition of the ‘ Intellectual System,' 
Ittfiof feinted the catamnkma charges of atheism brought against Cud worth I 


Dr. Cudworth died at Cambridge, m 1688, m the 71«t 
year of his age, and was buried in Christ’s College. He 
left one daughter, who married Sir Francis Masham, and 
who is known, under the name of Lady Masham, as the 
friend of Locke. 

Dr. Cudworth was one of that set of Cambridge divine^ 
Latitudinarians, Arminians, and Socinians, as they were 
called by those who having nothing definite to bring 
against them resorted to ugly names, on whom Bishop 
Burnet has passed a high eulogium in his history of the 
reign of Charles II* The chief others at this time were 
Drs. Wliitclicot, Wilkins, Henry More, and Worthington. 

* Dr. Whitchcot,* says Burnet, ‘ set young students much 
on reading the antient philosophers, chiefly Plato, Tully, 
and Plotin, and on considering the Christian religion as a 
doctrine sent from God, both to elevate and sweeten human 
nature, in which he was a great example, as well as wise 
and kind instructor. Cudworth carried this on with a 
great strength of genius and a vast compass of learning. 
He was a mhn of great conduct and prudence ; upon which 
his enemies did very falsely accuse him of craft and dissi- 
mulation.* (Hist, of his own Time , vol. i., p. 321.) 

The 4 Intellectual System,’ or that (properly the first) 
part of it which now passes under the name, is directed, 
as has been said, against atheism. This i* one of three, 
as Cudworth conceives, false systems or hypotheses of the 
universe, or one of three possible modes of fatalism. 
They are thus briefly described in the preface : — 4 Of the 
three fatalisms or false hypotheses of the universe men- 
tioned in the beginning of this book, one is absolute 
Atheism, another immoral Theism, or religion without any 
natural justice and morality (all just and unjust, according 
to this hypothesis, being mere thetical or factitious things, 
made by arbitrary will and command only), the third and 
last, such a Theism as acknowledges not only a God or 
omnipotent understanding Being, but also natural justice 
and morality, founded in him, ana derived from him ; never- 
theless no liberty from necessity anywhere, and therefore 
no distributive or retributive justice in the world.’ Before 
erecting the true intellectual system of the universe (the 
epithet intellectual being used, as he tells us, 4 to distinguish 
it from the other, vulgarly so called, systems of the world* 
that is, the visible ana corporeal world, the Ptolemaic, Ty- 
chonic, and Copernican*), it was his object to demolish these 
false systems. And the first of them, atheism, or the 
atheistic fate, is attempted to be demolished in the first 
part, which is all that we have under the name of 4 In- 
tellectual System.’ It is a work of great learning, and 
also of great acuteness. Lord Bolingbroke has said of 
Cudworth, that he read too much to think enough, and 
admired too much to think freely ; a criticism which, cer- 
tainly unjust, appears plausible only from the well-known 
extent of Cudworth’s erudition. But graver charges have 
been founded upon this work. 4 You know,’ says Lord 
Shaftesbury, 4 the common fhte of those who dare to ap- 
pear fair authors. What was that pious and learned man’s 
case who wrote the Intellectual System of the Universe? 
I confess it was pleasant enough to consider, that though 
the whole world were no less satisfied with his capacity and 
learning than with his sincerity in the cause of the Deity, 
yet was he accused of giving the upper hand to the atheists, 
for having only stated their reasons and those of their ad- 
versaries fairly together.* ( Characteristics , vol. ii. p. 26*2.) 

4 There wanted not country clergymen,* says Warburton, 

4 to lead the cry and tell the world that, under pretence of 
defending revelation, he wrote in the very manner that an 
artful infidel might naturally be supposed to use in writing 
against it ; . . . . that with incredible industry and read- 
ing, he had rummaged all antiquity for atheistical argu- 
ments, which he neither knew how, nor intended, to an- 
on the appearance of this work, goes onto quota the following remark of War- 
burton’s : — ' The sifly calumny was believed ; the much iqjured author grew 
disgusted; his ardour slackened; and thereat and far greatest part of the 
defence never appeared.’ (p. 23.) Though this does not neoessarUy imply 
that the remainder of the werk was not written, the inference would dot be a 
very forced one. Nor does. Dr. Birch ever explicitly state that the second 
and third parts were written, contenting himself with the remark — * He left 
several posthumous works, most of which seem to be a amtiaitsition of his 
“Intellectual System,” of which he had given the world only the first part’ 

( p. 31.) A reference merely to Dr. Cudworth’s preface, in wfiieh he makes a 
division of his subject, or to the beginning of nis first chapter, would have 
shown that the treatise on Eternal and Immutable Morality, which has been 
published siuce his death, is the second part, and the treatise on Liberty and 
Necessity, which is still in MS., is the third part of the work. 

* An account and defence of these divines is to be found in a tract en- 
titled ' An Account of the new Sect of Latitude-men at Cambridge’ which 
vu reprinted in file second volume of the Bbcsntx, London, 1708, 
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swer ; in a word, that he was an atheist in his heart, and 
an Arian in his hook.* {Divine Legation of Moses , vol. iii., 
ed. 1765. Preface.) The accusation alluded to in these 
passages is made in a circuitous way by a Mr. John Turner, 
in a ‘Discourse of the Messiah.* 

In attacking atheism, or the atheistic fate, Dr. Cud worth 
describes the atomic physiology which, as held by Demo- 
critus, and other antient philosophers, involved atheism. 
It being his object to demolish atheism under every form, 
and therefore the atomic atheism, he yet adopts the atomic 
physiology, contending that ‘ so far from being either the 
mother or nurse of atheism, or any ways favourable there- 
unto (as is vulgarly supposed), it is indeed the most opposite 
to it of any, and the greatest defence against the same.’ 
For the better confutation of other forms of atheism, to 
which he gives the names Hylozoic and Cosmo-plastic, he 
makes the hypothesis of an ‘ artificial, regular, and plastic 
nature,’ working in complete subordination to the Deity. 
And to avert an argument brought against the oneness of 
the Deity, from its unnaturalness as shown by the general 
prevalence of Polytheism among the Pagan nations, he 
contends that * the Pagan theologers all along acknowledged 
one sovereign and omnipotent Deity, from which all their 
other gods were generated or created,’ and that their Poly- 
theism was but a polyonymy of one God. 

The ‘Treatise on Eternal and Immutable Morality’ cor- 
responds to the second part of the * Intellectual System.’ It 
is directed against those who ‘affirm justice and injustice 
to be only by law and not by nature among which affirm- 
ers he places, erroneously in our opinion, Hobbes. 

Besides the 'Intellectual System,* Dr. Cudworth pub- 
lished, 1. ‘ A Discourse concerning the true Notion of the 
Lord’s Supper,* in which he maintains, as Warburton has 
since maintained, that the Lord’s Supper is a feast upon a 
sacrifice ; 2. A Treatise, entitled, 'The Union of Christ and 
the Church Shadowed, or in a Shadow ;’ 3. ‘A Sermon on 
John (i. 3-4, preached in 1647 before the House of Com- 
mons on a day of Public Humiliation;’ 4. ‘A Sermon 
preached in 1664 at Lincoln’s Inn, on 1 Cor. xv. 57 ;’ 5. 
A Treatise, entitled, ‘Deus Justificatus, or the Divine 
Goodness vindicated and cleared, against the assertors of 
absol ute and inconditionate Reprobation.’ 

He left several works in manuscript, only one of which 
has yet been published; viz., the 'Treatise concerning 
Eternal and Immutable Morality,’ which appeared with a 
preface by Dr. Chandler, Bishop of Durham, in 1731. The 
rest are, 4 A Discourse of Moral Good and Evil ;’ 2. 4 A Dis- 
course o:f Liberty and Necessity, in which the grounds of 
the Atheistical Philos<mhy are confuted, and Morality vin- 
dicated and explained;’ 3. ‘A Commentary on Daniel's 
Prophecy of the Seventy Weeks;* 4. ‘Of the Verity of the 
Christian Religion against the Jews;’ 5. ‘ A Discourse of 
the Creation of the World, and Immortality of the Soul ;* 
6. ‘ A Treatise on Hebrew Learning;’ 7. ‘ An Explanation 
of Hobbes’s Notion of God, and of the extension of Spirits.’ 
These manuscripts, after having passed through many 
dangers, were finally purchased for the British Museum, in 
which institution they now are. 

An abridgment of the ‘Intellectual System* was pub- 
lished in 1706 by Mr. Wise, Fellow of Exeter College, Ox- 
ford, in two volumes, 4to. In 1733 a Latin translation was 
published by Dr. Mosheim, at Jena; in which the nu- 
merous errors in Cud worth’s numerous quotations are cor- 
rected, and whose style is less complicated than that of the 
original : a French translation, which had been conimenced 
by M. Bourdelin, a member of the French academy, was 
prevented from being finished by the death of the trans- 
lator. That part of the ‘ Intellectual System ’ which treats 
of the ‘ plastic nature’ gave rise to a controversy between 
M. Bayle and M. Le Clerc ; the former of whom contended 
that such an hypothesis went to show the possibility of 
Hylozoism, while the latter defended Cudworth by repre- 
senting it as a mere instrument of the Deity. M. Le Clerc’s 
articles, which are valuable commentaries on this part of 
Cud worth’s work, are in the Bibliotheque Ckoisie , tom v., 
vi., vii., ix. (Kippis’s Biographia Britannica; Mosheim’s 
and Birch’s Lives.) 

CUE'NQA, a province of Spain, in New Castile, is 
bounded to the north by the provinces of Guadalaxara and 
Soria, on the east by Aragon and Valencia, south by Mur- 
cia and La Mancha, and west by Guadalaxara and. Toledo. 
It is one of the most elevated provinces of Spain, its north 
and east parts being occupied by the high central chain, 


which runs nearly north and south on the borders of Aragon 
and Castile, being a continuation of the Sierra de Oca, and 
assumes in succession the names of Sierra de Molina, 
Sierra de Albarracim, in Aragon, and lastly, of Sierra de 
Cuenca. [Castilla.] The Tagus, several atliuents of the 
Guadiana, and *he Xucar, have their sources in the pro- 
vince of Cuen 5 a. This region formed part of the country 
of the Celtiberi. It is now divided into three partidos or 
administrative districts, Cue^a, Huete, and S. Clemente. 
There are two cities, Cuen 9 a and Huete, 245 small towns 
or boroughs, and about 200 villages. The mountainous 
part abounds with timber trees, fit for house and ship 
building. The inhabitants of the mountains are ehieiiy 
shepherds, and have numerous flocks of sheep. Wool is 
one of the staple products of the country, part of which 
is exported, and part manufactured into coarse cloth, 
carpets, baize, &c., the manufactures of which were once 
very flourishing in this province, but are now much decayed. 
There are also manufactories of leather, paper, and soap. 
The west and south parts of the province consist of arid 
and in great part uncultivated plains. Cuen 9 a is altogether 
one of the thinnest peopled provinces in Spain. The 
country produces corn, oil, wine, honey, wax, fhiit, and 
saffron, which last forms an important article of exportation. 
It also abounds with game, and the rivers and lakes with 
trout and other fish. There are several small but very 
deep lakes, one of which, near Montealegre, is salt. Jasper 
of various colours, and silver, copper, iron, coals, and alum, 
are also found. The length of the province from north to 
south is about 120 miles, and its medium breadth between 
70 and 80; and the population, as given by Minano, is 
326,000. The same author gives the following statistics of 
the annual income or produce of the country : land in 
possession of the laity, 15,870.000 reales devellon; ditto 
belonging to the church and convents, 4,646,000 reales; 
rent of houses belonging to the laity, 3,244,000 ; ditto be- 
longing to the clergy, 5,221,000. {Diccionario Geografico 
estadistico de Espana , 1830.) The climate is generally 
healthy; the inhabitants are laborious and honest, and 
much attached to their native soil, which few of them are 
induced to quit. 

CUE'NCjA, the town of, stands nearly in the centre 
of the province, on a steep hill, surrounded by higher 
mountains, and just above the confluence of the Huecar 
and Xucar, 80 miles east by south of Madrid. It is a 
bishop's see, and is one of the cities which sent deputies to 
the old cortes of Castile. It has many churches, seven 
convents of Monks and six of Nuns, two hospitals, besides 
one for foundlings, three colleges, and a clerical seminary. 
The cathedral is large and handsome ; the interior is rich 
in jasper and other valuable stones; one of the altars, 
which is dedicated to St. Julian, is much admired for the 
beauty of the materials and workmanship. Several of the 
convents are possessed of good paintings. The population 
is stated by Minano to be 7,800. Cuen 9 a is surrounded by 
walls: the streets are mostly very steep; the town is 
well supplied with water. There is a handsome bridge 
over the Huecar outside of the town. Cardinal Gil de Al- 
bornoz and Alonso de Ojeda, one of the discoverers and 
conquerors of America, were natives of Cuen 9 a. 

CUERS. [Var, Department.] 

CUIRASS or CUIRASSE, a piece of defensive armour, 
made of plate well hammered, serving to cover the body 
from the neck to the girdle, both before and behind ; the 
front called the breast, the hinder part the back-plate • 
these were fastened to each other by straps, buckles, hooks, 
or some other contrivance. The name is supposed to be 
derived from Curatia or Curassa, a Latin word ‘of the 
middle age, which occurs in charters at least as early as 
the fourteenth century (Mcyrick’s Glossary of Military 
Terms), originally derived from the French ctiir or the 
Latin corium , ‘ a hide,’ the earliest cuirasses being made oi 
leather, though afterwards chiefly of metal, both brass and 
iron. 

This species of armour w r as known to the Greeks and 
Romans. A breast and back-plate of Roman workmanship 
are preserved among the Hamilton antiquities in the 
British Museum, which, when worn, appear to have been 
held together by strings or wires, fastened to nipples in 
front. In later ages the cuirass was disused, and was not 
revived in Europe till about the beginning of the fourteenth 
century. In England it w’as disused after the reign of 
Charles n., except in one instance ; but has of late years 


Digitized by 


Google 



C U J 


216 


C U h 


been revived for our cavalry. The cuirass was stated m 
Col. Lygon’s evidence before a committee of the House of 
Commons on army and navy appointments, in 1 833, to have 
been introduced as a part of the accoutrements of the Life- 
Guards within the preceding twelve years. To a question, 

4 Can you state what was the purchase-cost per man of the 
cuirass ;' he answered, ‘ I apprehend they cost nothing ; they 
have been lying in the Tower for years, and were worn at 
the battle of Dettingen.’ 

In the Romish calendar, under October 1 4, we find the 
name of St. Dominic, who is called loricatus or the cui- 
rassed, a title given to a saint of the eleventh century, who 
constantly wore an iron cuirass next to his skin. 

CUIRASSIERS, heavy cavalry armed with cuirasses. 
Most of the German powers, especially the emperor of 
Austria and the king of Prussia, have regiments of cuiras- 
siers. They also form a portion of the French cavalry. 
In England we have no regiments which go by this deno- 
mination, although what are called the life-guards now wear 
the cuirass. 

CUJA'CIUS, CUJAS, JACQUES, was born at Tou- 
louse in the year 1520. The day of his birth is unknown. 
His father, a tanner of Toulouse, was named Cujaus, which 
the son changed into Cujas, for the purpose of making the 
name better suited for the Latinized form of Cujacius. In 
the latter part of his life he often signed De Cujas. Cujas, 
at an early age, distinguished himself by his talents and assi- 
duity, and is said to have learned Greek and Latin by him- 
self without any teacher. He studied law at Toulouse 
under Arnold Ferrier, for whom he entertained a high re- 
spect all his life ; but he acquired the best part of his ex- 
tensive knowledge by his own industry. With unwearied 
labour he studied all the works of the best civilians, and ex- 
ercised himself in discussions with his fellow-students. In 
1547 he began to lecture on Justinian’s Institutes with great 
applause, and soon acquired such a reputation that the most 
distinguished men of the country, as President Dufaur and 
John ae Foix, sent their sons to Toulouse to study under 
Cujas. In 1554 a professorship of the Roman law being 
vacant in the university of Toulouse, Cujas was a candidate, 
but, by the intrigues of his enemies, a man of very mode- 
rate talents, Stephen Forcadel, was preferred. Shortly after, 
being invited to Cahors as professor of law, he removed 
there with the greater part of his pupils. In the follow- 
ing year Margaret de Valois, at the suggestion of the Chan- 
cellor l’HOpital, invited Cujas, as professor of law, to the 
university of Bourges. At that time there were two cele- 
brated lawyers in Bourges, Hugh Doneau (Donellus) and 
Francis Duarin (Duarenus), both of whom became the rivals 
and enemies of Cujas. This was particularly the case with 
Duarin, who excited the students against Cujas to such a 
degree that, as Cujas also had a party of his own among 
the students, great disturbances would have arisen if he 
had not left the place. Having removed to Paris he was 
invited by a deputation from the city of Valentia to 
accept a professorship in that university. Cujas ac- 
cepted the invitation ; but Duarin having died in the 
rear 1559, he returned to Bourges, where he resided 
♦.Ul 1566. In the meantime Margaret de Valois, his 
patroness, had married the duke of Savoy, who gave 
Cujas an invitation as professor to the university of Turin. 
Not liking Italy, he returned to Valence as professor, 
and lived there till 1575, with some short interruptions, 
when he left on account of the religious (juarrels which 
disturbed that city. During his residence in Valence the 
reputation of Cujas rose to its height. Young men from 
all parts of Europe, and particularly from Germany, 
not only students of law but those who were devoted to 
other sciences, came to Valence to study under Cujas. 
Among his pupils was Joseph Scahger, the most celebrated 
philologist of his time, and James Augustus de Thou (Thu- 
anus), the French historian. Henry III. of France made 
Cujas counsellor in the parliament of Grenoble, and loaded 
him with honours. In 1575 Cujas returned <o Bourges as 
professor ; but to avoid the religious troubles he again left 
Bourges for a year, during which he lectured on the civil 
law at Paris. Returning to Bourges he resided there till 
his death, having refused an invitation from Pope Gregory 
XIII., as professor in the university of Boiogna. 

The latter years of his life were greatly troubled by the 
religious disturbances which then distracted France. On 
the death of Henry HI. the party of the Cardinal de Bour- 
bon made great promises to Cujas, if he would write in fa - 1 


vour of the cardinal against the rights of Henry IV. Cujaa 
refused the proposals, and the fanatics of Bourges being 
excited against him by his enemies, he nearly lost his life 
in a tumult. On the 4th October, 1590, Cujas died of 
grief, as it is said, for the wretched situation of his country, 
in which civil war had dissolved all social order. Both 
friends and enemies united in honouring him with a splen- 
did funeral. 

Cujas was twice married. He had a son of great talents, 
who died in 1 581 ; and a daughter by his second marriage, 
who was notorious for her disorderly life. 

Cujas was distinguished both as a teacher and a writer. 
His merits principally consisted in substituting a more 
rational system in place of the unscientific method of Bar- 
tolus, and in grounding his interpretation of the civil law 
on a profound study of the original authors, and of the 
manuscripts of the Roman law. He possessed in his own 
library 500 MS. on the Roman law. His knowledge of 
archaeology also and his exact acquaintance with the autient 
languages gave him a decided superiority over other civi- 
lians. In teaching ns well as in his writings he followed 
the exegetical method, in which he may still be considered 
as a model. 

The works of Cujas are very numerous. They are com- 
monly divided into Opera Priora, which were published in 
his life by himself: first at Paris, 1577, 5 vols. fol., and 
again in 1 583 ; and Opera Posthuma, which were edited by 
his friends after his death. Both the Opera Priora and 
Posthuma were first collected and edited by Alexander 
Scot, Lyon, 1614. The most complete edition is that by 
Fabrot, Paris, 1658, 10 vols. fol. As it is very difficult 
to find what we want in the works of Cujas, the * Promp- 
tuarium Operum Jacobi Cujaci; auctore Dora. Albunensi,’ 
Naples, 1763, 2 vols. fol. is of great assistance. 

The works of Cujas consist: 1. Of editions of the ori- 
ginal works on the civil law, principally of the Codex 
Theodosianus, Pauli receptse semen tise, J ustinianV Insti- 
tutes, of the three latter books of the Codex J ustinianeus ; 
of the Consuetudines Feudorum with notes, and a transla- 
tion of the sixtieth book of the Basilika, of which he also pub- 
lished an edition; 2. Of commentaries, notes, and interpre- 
tatfbns relating to most parts of the Institutes, Pandects, 
Code, and N ovels ; a Commentary on the Decretals ; and Lec- 
tures on many passages of the Pandects ; 3. Other important 
works, as his Observationum and Emendationum libri xxviiL, 
a work which civilians in the time of Cujas called 4 opus in- 
coinparabile et divinum.* It contains corrections of the 
original works on law and of a great number of other 
authors, both Greek and Latin. This work is areal treasure 
to philologists ; 4. Paratilla ad Digesta, et in libros ix., 
Coaicis, wnich is a summary of the titles of the Pandects 
and the Constitutions of the Code. 

( E'loge de Cujas , par Bemardi, Lyon, 1775; Histaire de 
Cujas , par Berriot; Saint Prix, History qf the Roman 
Lau? , which is the best biography of Cujas; Ed. Span - 
genberg; Cujas und seine Zeitgenossen. Leipzig, 1822.) 

CULEX. (Culicides.] 

CULI'CIDES (Latreille), a family of dipterous insects 
of the section N emocera. Technical characters : — Proboscis 
long and slender, projecting forwards, usually straight, 
terminated by two little lip-like appendages ; sucker com- 
posed of six slender bristle-like members : palpi five-iointed, 
generally elongated ; antennas filiform, covered witk hairs 
—in the male sex resembling little plumes; eyes conti- 
guous : no ocelli ; wings inclined, lying close to the body when 
at rest, and having one marginal and two sub-marginal cells. 

The Culicides, according to Latreille, constitutes the first 
family of dipterous insects, and is the same group as that 
designated by Linnmus Culex. It is divided into three ge- 
nera, distinguished principally by the following characters : 

Palpi equal in length to the probpscis in both sexes; 
genus 1, Anopheles (Meigen). 

Palpi of the males longer than the proboscis, and in the 
females very short ; genus 2, Culex. 

Palpi shorter than the proboscis in both sexes ; genus 3, 
CEdes. 

We are but too well acquainted with the torment in- 
flicted by the insects of this tribe, which are known in this 
country by the name of Gnats , are called in France Cousin* 
and in America Mosquitoes. 

The pain and irritation are caused by their piercing the 
skin to feed upon the blood (by means of the little bristle* 
forming part of the proboscis), and injecting at the same 
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time fe poisonous fluid. It is said the females alone are the 
persecutors. 

The humming noise accompanying their flight is produced 
by the vibration of their wings. Gnats seldom appear 
during the day-time, except in thick woods, and they 
always abound most in damp situations, a circumstance 
owing to the habits of their larvae, which reside in stagnant 
waters. 

The female gnat deposits her eggs (which amount to 200 
or 300 in a year) one by one ; and as they are deposited, they 
are joined together, and fonn a little raft, which floats on the 
surface of the water. The eggs are hatched in about three 
days' time, and produce little greenish larvae, which have 
a distinct head and lengthened body, composed of numerous 
segments. The head is furnished with two ciliated organs, 
which are in constant motion. This motion appears to be 
for the purpose of creating a current, by which means 
minute animalcul®, or other substances which may consti- 
tute the food of the animal, are drawn into the mouth. 
Two other appendages, furnished with tufts of hair, appear 
to co-operate with the former for this purpose. 

The breathing apparatus of the larva consists of a tube, 
terminated by radiating set® situated at the apex of the 
body ; through this tube the air is conveyed to the trache®, 
and for this purpose it is brought to the surface of the 
water, so that the animal is then in an inverted position. 
There is another apparatus also, situated at the tail of the 
animal, opposed to the breathing apparatus, which serves 
os a fin, and enables the larva to swim and dive with consi- 
derable velocity. 

These larv® are full grown in about fifteen days’ time ; 
they next assume the pupa state ; the animal then appears 
to have a rounded form, owing to the apex of the body 
oeing recurved. It still inhabits the water, and is active ; 
the position of its breathing apparatus is, however, altered, 
it being now situated on the anterior part of the body, and 
consists of two little tubes, which, as before, are applied to 
the surface of the water for the reception of air. When 
about to assume the imago state, the skin which covered 
the pupa being loosened from the animal within, and the 
space between the two being occupied with air, it floats 
upon the surface of the water ; the gnat breaks through 
the upper part, and stands on the skin it has quitted, and 
which now serves as a little boat, upon which it floats until 
it has attained strength to fly. 

Culex pipiens, Linn., the common gnat, is less than a 
quarter of an inch in length ; the palpi and antenn® are 
brown ; the thorax is of a yellowish brown, with two darker 
lines ; the abdomen is of a pale grey colour ; the legs are 
brown, and the base of the thighs yellowish. 

The insect which is so troublesome in the island of Cuba, 
the mosquito ( Culex mosquito), is not quite so large as 
the. common gnat Its proboscis is black; the palpi are 
spotted with white ; the head and thorax are spotted with 
silvery white, and the latter has a curved band of the same 
hue. The edges of the segments of the body are also of a 
silver-like colour. 

CULLEN, WILLIAM, was born in Lanarkshire, in the 
year 1712. His parents being in humble circumstances, 
he commenced the study and even the practice of physic 
under certain disadvantages ; and after serving an appren- 
ticeship to a surgeon-apothecary in Glasgow, he became 
surgeon to a merchant vessel, trading between London and 
the West Indies. He soon returned to his own district, and 
practised in the country parish of Shotts, a region prover- 
bial, even in Scotland, for bleakness and poverty. Here 
an incident occurred which was perhaps his first gleam of 
good fortune, or, in other words, the first accident of which 
his genius availed itself to further his success. The duke 
of Argyle, while on a visit to a gentleman in the neighbour- 
hood, was amusing himself with some chemical experiments, 
for which the apparatus in his possession proved insufficient : 
his host recollected Cullen as a person likely to supply the 
deficiency ; he was accordingly invited to dinner, introduced 
to the duke, and acquired his good opinion. He soon re- 
moved to Hamilton, where he was admitted a councillor in 
1 737, and was chief magistrate in 1 739 and 1740. Here he 
formed a partnership with a young man destined to attain 
equal celebrity, William Hunter. The chief object of 
this connexion was to enable them to improve their me- 
dical education ; and accordingly they agreed that one of 
them should alternately be allowed to study during the 
winter at some medical school, while the other should 


carry on the business in the country for the profit of both 
parties. Cullen took the first turn, and passed his winter 
at Edinburgh. Hunter, when his turn arrived, went to 
London, where he soon recommended himself to Dr. Douglas, 
a lecturer on anatomy and midwifery, who engaged him as 
an assistant. Thus ensued a premature dissolution of part- 
nership ; for Cullen of course threw no obstacles in the way 
of his friend's advancement, but readily cancelled the 
articles. They maintained ever after a cordial communica- 
tion by letters, though it does not appear that they had ever 
after a personal interview.* 

It was during this period of country practice that Cullen 
was united to Miss Johnston, the amiable daughter of a 
neighbouring clergyman. She married him when he had 
no worldly advantages to recommend his suit, presented 
him with a numerous family, and enjoyed the gratification 
of sharing his dignified prosperity until 1786, when she 
died. 

The duke of Hamilton having been suddenly taken ill at 
his palace, sent for Cullen, who not only benefited him by 
his skill, but attracted him by his conversation. It appears 
to have been the interest of this nobleman which procured 
him the situation of lecturer of chemistry in the University 
of Glasgow ; and having previously taken his doctor's de- 
gree, he began his first course in 1 746. His medical prac- 
tice daily increased ; and when a vacancy occurred in 1 751, 
he was appointed by the king to the professorship of medi- 
cine. It was now that he began to show the rare and 
most precious talent of giving science an attractive form, 
diffusing clearness over abstract subjects, and making the 
most difficult points accessible to ordinary capacities. 

In 1756 he was called to Edinburgh to fill the chair of 
chemistry, vacated by the death of Dr. Plummer. While 
holding this office, he for several years delivered clinical 
lectures at the royal infirmary. Alston, the professor of 
materia medico, died in 1763, and was succeeded by 
Cullen, who, though now in the middle of his chemical 
course, began his new subject a few days after his nomi- 
nation. So great was bis popularity, that while only eight 
or ten pupils had entered under Alston, he attracted above 
a hundred. On the death of Dr. Wliytt, in 1766, Cullen 
took the chair of theoretical medicine, resigning that of 
chemistry to his pupil Black. The chair of practical me- 
dicine next became vacant by the death of Dr. Rutherford. 
Gregory started os a rival candidate to Cullen ; but by an 
amicable compromise it was agreed that the chairs of theo- 
retical and practical medicine should be shared between 
them, each lecturing on both subjects ; but when Gregory 
was suddenly cut off in the prime of life, Cullen occupied 
the practical professorship alone, till within a few months 
of his death. As a lecturer. Dr. Cullen was the greatest 
ornament of Edinburgh in the days of its greatest cele- 
brity; and, like all who have excelled in that difficult 
branch of the profession, he carried with him not merely 
the regard but the enthusiasm of his pupils. Alibert bears 
testimony to the impression he made upon the foreign 
students who resorted to his lectures, and who presc.ved 
indelible recollections of his power to convince and to 
awaken. He lectured from snort notes, and this nearly 
extemporaneous delivery no doubt contributed to that 
warmtn and variety of style which tradition ascribes to his 
lectures, but which are certainly not the characteristics of 
his published works. Cullen was great to the last; and 
his life was extended to the 5tli of February, 1790, when, 
in the words of his French biographer, he closed his glo- 
rious career. The following is a list of Dr. Cullen's works: 
I. First Lines of the Practice of Physic, Edin., 1777, 4 vols. 

8 vo. This work has been frequently reprinted, and has 
been translated into French, German, Italian, and Latin. 
Dr. Cullen's system, as delivered in this book and in his 
lectures, superseded that of Boerhaave, of which the hu- 
moral pathology forms a part. This theory however which 

S ses diseases to arise from a degeneracy of the animal 
, not only harmonizes with the instincts of mankind, 
but has been of late years so confirmed by chemical analysis, 
that it bids fair to rear up its head again in the schools of 
medicine. Even Cullen, the great opponent of the humoral 
doctrines, in his remarks on scorbutics, admits that this 
disease depends on a particular condition of the fluids of 
the body. Cullen's division of diseases into four classes is so 
simple, and yet so ingenious, that it is still adopted by some 
English lecturers. The first class contains the Pyrexi®, 
or febrile diseases ; the second, the Neuroses, or nervous 
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diseases ; the third, the Cachexi®, or diseases of an ill habit 
* of body ; the fourth, the Locales, or local diseases. To give 
an example of each, pleurisy belongs to the first class, 

, epilepsy to the seoond, scurvy to the third, and tumours to 
the fourth. 

The doctrine of spasm, which is used by Cullen to solve 
so many difficulties in the theory of medicine, is no longer 
universally admitted; but the practice which he founded 
upon it is so good that we cannot refuse him the honour of 
having been one of the great improvers of the art of heal- 
ing; and we concur with that excellent judge, Dr. Thomas 
Young, who declares the ‘ First Lines* to be ‘an extremely 
elegant and valuable introduction, rather encumbered than 
injured by some hypothetical speculations.* (Medical Life' 
rature , p. 125, 2nd edit.) As Cullen’s system is founded 
on that of Hoffmann, it seems in its turn to have given 
birth to that of Brown, which is perhaps merely a rude 
simplification of his great master’s theories. [Brown.] 

II. Institutions of Medicine, Edin., 1777, 12mo. This 
is a treatise on physiology, which was translated into 
French, German, and Latin. 

III. An Essay on the Cold produced by evaporating 
Fluids, and of some other means of producing Cold, Edin., 
1777. This is annexed to Dr. Black’s Experiments upon 
Magnesia alba, &c. 

IY. A Letter to Lord Cathcart, president of the Board 
of Police in Scotland, concerning the Recovery of Persons 
drowned and seemingly dead. Edin., 1784, 8vo. At the 
end of the letter is the date 1774, and afterwards there is 
an extract from the Journals of the Board of Police, also 
dated 1774. 

Y. Synopsis Nosologi® Methodic®. Edin., 1786, 2 vols. 
8vo. The first volume contains the nosologies of Sauvages, 
Linnaeus, Vogel, Sagar, and Macbride ; the second contains 
Cullen's own, which is by far the best. This work was 
translated into German, with some additions. Leipzig, 
1786, 2 vols. 8vo. 

VI. A Treatise of the Materia Medica. Edin., 1789, 2 
vols. 4to. Translated into French and Italian, and twice 
into German ; one of the German translations is by Hahno* 
mann. Leipzig, 1790, 2 vols. 8vo. 

Cullen's clinical lectures were published in 1797, Lond. 
8vo. Dr. Young (Med. Liter.), after the title of the book, 
puts the word surreptitious , so that it was probably printed 
from the note-book of some student. 

(The Bee , by Dr. Anderson, vol. i. ; Lives qf British Phy * 
sicians ; Biographie JJniver sells.) 

CULLO'DEN, a house and estate belonging to the 
family of Forbes, about three miles north-east of Inver- 
ness, which has given name to the battle fought April 16, 
1746, which put an end to the Rebellion. On the night 
preceding, the Highlanders had intended to surprise the 
duke of Cumberland in his camp at Nairn ; but this scheme 
having failed, they took up a position on the Mom- of Drum* 
mos9ie, their left wing towards the house of Culloden, 
where the declivity of the hill was soft and marshy, their 
right slightly protected by a stone wall. The ground, how- 
ever, was unfavourable, being on the whole well suited to 
the operations of cavalry and artillery. Many of the High- 
landers were absent, strong reinforcements were daily ex- 
pected, and those who were present were weakened by hunger 
and fatigue. The question had been strongly debated, 
whether it would not be expedient to withdraw to the hills ; 
hut the difficulty of finding subsistence for the men and the 
importance of protecting Inverness determined the prince, 
Charles Edward, and his councillors to venture a battle, 
which was fought under every disadvantage, of which not 
the least was the indecision or incompetency of the leaders. 
Drawn up in line in the position above mentioned, while 
waiting for the signal to charge, the Highlanders suffered 
greatly from the English artillery. Exasperated at last 
beyond endurance, the centre rushed forward. This, the 
last charge of the Highlanders under their patriarchal dis- 
cipline, and with their peculiar arms, is vividly described 
in Chambers's ‘History of the Rebellion,' a small work 
replete with interest. 

‘ A Lowland gentleman, who was in the line, and who 
survived till a late period, used always, in relating the 
events of Culloden, to comment with a feeling of something 
like awe upon the terrific and more than natural expression 
of rage which glowed in every face and gleamed in every 
eye as he surveyed the extended line at this moment. 
Notwithstanding that the three files of the front line of 


English poured forth their incessant fire of musketry^ 
notwithstanding that the cannon, now loaded with grape- 
shot, swept the field as with a hail-storm ; notwithstanding 
the Hank fire of Wolfe’s regiment, onward onward went 
the headlong Highlanders, fringing themselves into, rather 
than rushing upon, the lines of the enemy, which indeed 
they did not see for smoke till involved among their 
weapons. It was a moment of dreadful agonizing sus- 
pense, but only a moment, for the whirlwind does not sweep 
the forest with greater rapidity than the Highlanders 
cleared the line. They swept through and over that frail 
barrier almost as easily and instantaneously as the bounding 
cavalcade brushes through the morning labours of the 
gossamer which stretch across its path ; not however with 
the same unconsciousness of the events. Almost every 
man in their front rank, chief and gentleman, fell before 
the deadly weapons which they had braved ; and although 
the enemy gave way, it was not till every bayonet was bent 
and bloody with the strife. 

‘ When the first line had been completely swept aside, 
the assailants continued their impetuous advance till they 
came near the second, when, being almost annihilated by 
a profuse and well-directed fire, the shattered remains of 
what had been but an hour before a numerous and confi- 
dent force, at last submitted to destiny by giving way and 
flying. Still a few rushed on, resolved rather to die than 
thus forfeit their well-acquired and dearly-estimated honour. 
They rushed on, but not a man ever came in oontact with 
the enemy. The last survivor perished as he reached the 
points of the bayonets.' It is said that, in one place, where 
a very vigorous attack had been made, their bodies were 
afterwards found in layers three or four deep. 

The right wing of the Highlanders, advancing at the 
same time, was attacked in frank by the English cavalry 
and broken ; the left withdrew almost without sharingin 
the fight. About 600 men were killed on each side. The 
battle, however, was decisive, and the prince fled to the 
mountains, and some days after gave notice to his partisans 
to provide for their own safety, declining to continue the 
contest with 8000 men, who were ready to meet him in 
Badenoch. The conduct of the English, especially of the 
duke of Cumberland, after the battle, was disgraced by 
extreme cruelty. 

This memorable event has given occasion to many plain 
live popular songs. 

Drnramfetie Muir, Dntibtinoteb day, 

A trarfii! day II was I® tem f 
fm there I lost mjr faibrt dear, 

My father dear aod brethren three. 

(Chambers, Hist, of Rebellion ; Hogg, Jacobite Relics .) 

CULM, the stem or straw of grasses. 

CULM or KULM, one of the thirteen circles intowhieh 
the government of Marienwerder in the province of Wes- 
tern Prussia is divided. Its area is about 341 square miles, 
and its population about 33,200. It contains two towns. 
Culm, and Briesen (about 1150 inhabitants). The country is 
watered by the Vistula in the west, where the soil is rich 
and productive: the more elevated parts are also fertile. 
Much grain, flax, tobacco, and fruit is raised, and cattle- 
breeding is extensive. The inhabitants are Germans and 
Poles intermixed. 

CULM, the chief town, stands on a hill at the foot of 
which the Vistula flows, in 53° 21' N. lat. and 18° 25* E. 
long. It was founded by the knights of the Teutonic order 
in 1229, who instituted an academy or public school here in 
1387, for which a gymnasium has teen substituted in 
modem times. 

Culm is surrounded by walls, and has 5 Roman Catholic 
and 1 Protestant church, a chapel, 3 nunneries, an infir- 
mary, a Catholic ecclesiastical seminary, a cadet academy, 
and 3 other schools. It gives its name to the bishopric of 
Culm, the diocesan of which has his residence and chapter 
at Culmsee. The number of houses is about 400, and of 
inhabitants about 5100. The chief occupations of tho 
townsmen are the manufactures of woollens, tanning, fish 
ing, and trading. Culm was formerly one of theHanae 
Towns. 

CULM. [Anthracite ; Bideford, pp. 388, 389.] 

CULMBACH, a bailiwick in the northern part of the 
Bavarian circle of the Upper Main, the chief town of which 
bears the same name, and is situated in a fertile and agree- 
able country on the left bank of the White Main, in 50* 5- 
N. lat., and 11° 27' E. long. It is a well-built town off 
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atxra t 600 homes and 4500 inhabitants, of whom about 
180 only are Roman Catholics, the remainder Lutherans. 
It has three churches, a Latin school, hospital, infirmary, 
several breweries, potteries, a well-known earthenware ma- 
nufactory, tile-houses, tanneries, &e. In the neighbour- 
hood much potter's olay is raised ; and on a mass of rock 
close to the town stands an old castle, the Piaisenburg, at 
present used as a house of correction, the prisoners in which 
(about 400) are employed in weaving carpets oml coarse 
woollens, and spinning yarn. The outworks of the euslie 
were razed by the French in 1808. 

CULMINATION (culmen, the summit of a thing). A 
star culminates, or comes to its highest point, at the moment 
when it is on the meridian. (Transit, Meridian.] 

CULTIR08TRES (Ornithology), a name given by 
Cuvier and others to a family of birds consisting of those 
species which were united under the genus Ai'dea by Lin- 
naeus, and whose bill is large, long, anil strong, and most 
frequently pointed also, such as Cranes , Herons, Storks , &o. 

CULVERIN. [Artillery.] 

CUMiE (Kv/iq), an antient town on the eeast of Campania, 
about ten miles west by north of Naples, which has been 
long since totally ruined. It is said to have been built by 
a colony of Chalcidians from Euboea, and was one of the 
earliest Greek colonies on the coast of Italy. A colony from 
Cum© originally founded Zancle, afterwards Messene, in 
Sicily (Thucyd. vi. 4), in the eighth century b.c. Cum© 
seems to have rapidly attained great wealth and importance 
through its maritime trade. The Etruscans are said by 
Dionysius to have sent an army against Cunt®, which, 
however, was defeated near the banks of the Vullurnus, 
Athenaous (xii.) describes, from older writers, its former 
splendour and ihe wealth of its citizens. According to 
Livy (viii. 22), the people of Palawpolis, afterwards Neapolis, 
were also a colony from Cumae. The story of the Sibylline 
books being offered to Tarquin, attributes them to a Sibyl 
or prophetess, who at some remoter period reside^ at Cum©. 
The same Tarquin the Proud, after vain attempts to recover 
his sovereignty, died at Cum©, where lie had sought an asy- 
lum under Ai istodemus, who, himself an exile from Messenia, 
and driven away by theLacedmmouians, had come to Cum©, 
and usurped the sovereign power. We find, about 417 n c., 
at the end of the Latin War, the people of Cum© in- 
cluded in the general peace with Capua and other towns 
of Campania. (Livy, viii. 14.) During the second Punic 
War, Cum© was still independent, and had its own senate, 
which, instead of siding with Hannibal, like the Campa- 
nians, took part with Rome, and by its timely information 
to the consul, Sempronius Gracchus, enabled him to sur- 
prise the Campanians while offering their sacrifices, and to 
kill a great number of them. Upon this Hannibal has- 
tened From his camp on Mount Tifate to attack Cura©, 
which was defended by Gracchus, who repulsed the Cartha- 
ginians with great loss. (Livy, xxiii. 35, 37.) Under the 
Homans, Cum© gradually declined from its former import- 
ance ; the superior attractions of Bai©, owing to its more 
sheltered situation and more genial climate, probably con- 
tributed to the decline of Cum©. Juvenal (Sat. 3,) speaks 
of it as'comparalively depopulated. It suffered afterwards 
in the wars between the Goths and Narses. It was at one 
time a bishop’s see, but the town being completely destroyed 
by the Saracens at the beginning of the thirteenth century, 
its see was incorporated with that of Naples. The town 
lay partly on the hill, which is rocky and steep, and partly 
on the sea-shore. There are the remains of an amphi- 
theatre in the plain towards tho south. The temple of 
Apollo stood, in the Acropolis on the hill which is now 
called Rocca di Cuma. The ground. is here strewed with 
prostrate columns, capitals, and fine marble slabs with 
Greek inscriptions, half-covered with, aromatic herbs, wild 
flowers, and the leaves of the vine-trees, which grow here 
luxuriantly. A farm-house on the hill is still called the 
House of the Sibyl, and the people pretend to show her 
baths, which are now converted into wine presses, and her 
grotto, which is an excavation in the rock, leading to seve- 
ral subterraneous galleries half-filled with rubbish, and 
said to extend as far as Avemo and Bai©. Many sta- 
tues have been found in this neighbourhood. (Ferro, Scott i, 
Jorio, Paolini, &c.) From the summit of the rock there is 
an extensive view, quite different in character from those 
near the shores of the Bay of Naples. It has a grander but 
more solitary and desolate aspect, extending on one side 
over the wide expanse of the .Mediterranean, and on the 
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ether over the lakes of Fustro, Licoli, and Patna. and the 
low buds of the coast as far as Gaeto, while to the east the 
Mens Gaurus separates it from the coast of Pozzuoli and 
the Bay of Naples. The plain is strewed with the ruins of 
temples, villas, baths, ana sepulchres. Many farm-houses 
are scattered about ; for the country is fertile, though un- 
wholesome in summer. The road from Pezzuoli to Cum© 
passes under a fine arch or gateway, inclosed between two 
rocks, through which the road has been excavated. This 
arch, probably a work of the Roman period, is now called 
Axcq Felice. (Paoli, Antichi ta di Pozzuoli , &c.) Petro- 
nius Arbiter, the discarded favourite of Nero, put himself to 
death at Cum© in the manner related by Tacitus, Annul . 
xvl, 19. 

CUM ANA', a town in South America, in the republic of 
Venezuela, and the eapital of the department of Maturin, 
10° 27' 52" N. lat. and 64° 9' 27" W. long. It stands in 
on extensive plain, somewhat above a mile from the sea, 
at the entrance of the gulf of Cariaco : the port is spacious 
and safe. The gulf of Cariaco, which extends nearly 40 
miles east and west, and is from 7 to 9 miles wide, offers 
excellent anehorage, being in the middle from 60 to SO 
fathoms deep, but not so deep towards the sliores. The 
entrance of the gulf, however, is not without danger ; a sand- 
bank extends from Punta Araya for some miles, and on 
the southern coast there is a shoal, called Morro Roxo, 
which extends 550 feet east and west, and has only from 
one to three feet water upon it. 

The plain on tho southern shores of the gulf extends 
about 10 miles inland to the offsets of the Cerro del Bergan- 
tin, whieh is about 5000 feet high. On this plain rises a 
group of isolated hills, at the foot of one of which the town 
is built. On this hill, which is to the south-east of the 
town, and rises with a steep ascent to the height of about 
180 feet, stands the castle of S. Antonio. The town is in- 
closed on the south and west by a small river, called Mun- 
zanaree, which divides it from the three suburbs, which are 
nearly as populous as the town itself. The whole popula- 
tion probably does not exceed 12,000 souls. There is no 
steeple or dome in the town, und only a few trunks of tama- 
rind, cocoa, and date trees rise above the houses. All the 
houses are low and slightly built, on account of the frequent 
earthquakes. The roofs are flat. There is only one parish 
church and two convents, but no remarkable building. The 
climate is very hot, but as the air is dry it is more healthy 
than other places on this coast. The articles of exportation 
are cattle and dried meat (tasajo), salted fish, and salt. The 
two first come from the llanos of the Orinoco ; the fish is 
taken along the coast and in the gulf, and the salt pre- 
pared on the peninsula of Araya. These articles are 
principally carried to Caracas and the Windward Islands. 
Excellent cables of the bark of the mahet are made 
here. The inhabitants of the town are white and of the 
mixed race ; there are very few negroes. The suburbs are 
inhabited by the Indians, especially the Guayquerias or 
Gauvguerias. (Humboldt, Depons.) 

CtJMANIA, GREAT, an independent district in the 
western part of the Hungarian province 4 beyond the Tlieiss,* 
lying between 47° and 47° 40' N. lat., and 20° 30' and 21° 10' 
E. long., independently of a small district on the right bank 
of the Koros, and another on the left bank of the same 
river. The whole surface is a low plain, containing au area 
of about 424 square miles, and rendered so 6wampy by the 
inundations of the Berettyh, Hortob&gy, and Kaknd, that 
nearly one half of Cumania is a mere bog. The upper part 
has been reclaimed to a great extent by the construction pf 
an immense dam in the year 1766. Such portions of the 
soil as admit of cultivation are extremely productive, and 
yield plentiful crops of grain, particularly wheat and barley, 
melons, &c. The meadows and pastures afford excellent 
fodder and hay, and the rearing of cattle is carried on ex- 
tensively. The land is full of bulrushes, which, with straw 
and dung, supply the place of fuel. The population amounts 
to about 43,000, of whom 5600 are Roman Catholics, and 
37,000 Protestants. They are an athletic robust race of 
men, very fond of rural pursuits. There are no large land 
proprietors, or feudal lords, as in most parts of Hungary ; 
the people have independent jurisdictions of their own ; 
and send representatives to the Hungarian Diet. They 
are altogether a rich, happy, and independent people. Great 
Cumania contains one market-town ( Kardszag ifj SzrilUU) 
47° 20' N. lat., and 20° 55' E. long., on the Sarret, which 
has about. 1450 houses, and 11,100 inhabitants, and is. a 
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thriving mart for the grain, fruit, wine, and cattle, which 
the exuberant fertility of the surrounding country enables 
the people to raise), and 5 villages, vis., Turkevi (6450 inha- 
bitants), Madaras (7440), Kunhegges (6 1 60), Kis Uj Szkllfts 
(6760), and Kun St. M& rton (4970). 

CUMANIA, LITTLE. This district, situated between 
the left bank of the Danube and the right bank of the 
Theiss, and in the Hungarian province * this side of the 
Theiss,' consists of two large and three small tracts of 
country. The larger tracts adjoin the county of Csongr&d 
on the east, and the counties of Bacs and Csongr&d on the 
south ; their northern boundary is the county of Pesth : 
two small tracts lie to the east of them, the one, next the 
county of Heves, consisting of two prsedia, or privileged 
settlements ; and the other, of Latzhaza, with its small ter- 
ritory and two prtcdia, on the Danube, between Ratzk6vy 
and Bugyi. With the exception of a few sand-hills, the whole 
of Little Cumania is a complete level. Its area is altogether 
about 1003 square miles, and its population about 53,000, of 
whom 27,000 are Roman Catholics, and 26,000 Protestants. 
The country has no stream whatever but a brook called the 
Kigybs, which flows near Szabad and Filep-Szkllks, but it 
is lull of swamps and sheets of water. Most of the land 
is either occupied by these swamps, or partially covered 
With sand ; but the available surface is fertile in grain and 
contains fine tracts of rich loam. Besides an abundance of 
grain. Little Cumania produces tobacco and large quantities 
of excellent melons ; considerable herds of cattle and sheep 
and a great number of horses are reared on its rich pastures. 
Much limestone and soda are obtained. The Palatine of 
Hungary is the immediate governor both of Great and 
Little Cumania; the Kapitinyoks, or chiefs of districts, 
and justices of circles, are subject to his authority. The 
people of Little Cumania are as independent, robust of 
make, and rich as their brethren in Great Cumania. 
Little Cumania contains 3 market-towns, 5 villages, and 37 
prsedia. The towns are Halas, on the banks of the Halastd, a 
large sheet of water, in 46° 36' N. lat., and 10° 32' E. long. 
It has a population of about 10,900, and a considerable 
trade in grain and wine. Felegyhkza, to the south-east of 
Ketskemlt, has 12,970 inhabitants, and is embellished with 
a handsome edifice, where the Cumanians have their courts 
of justice and keep their archives. Near this place several 
Roman urns have been dug up. There is an extensive 
traffic here in grain, fruit, wine, and cattle. Kun Szent- 
Miklfa lies on the Baker, to the south of Pesth, and has 
about 4300 inhabitants. 

CUMBERLAND, one of the northern counties of Eng- 
land, lies between 54° 6' and 55° 7' N. lat., and 2° 13' and 
3* 30' W. long. On the north it is bounded by the Solway 
Frith and Scotland for 30 miles ; on the south by Westmore- 
land for 48 miles, and Lancashire 21 miles; on the east by 
Northumberland for 51 miles, and Durham 7 miles ; and 
on the west by the Irish Sea 67 miles. The extreme length 
of the county is about 74 miles, and its greatest breadth 34 
miles. Its circuit is 224 miles, and the area 1 523 square 
miles, or 974,720 acres. According to the agricultural 
survey published in 1793, there were 470,000 acres of old 
inclosed land; 150,000 acres of common that might be 
brought into cultivation, 342,000 acres chiefly occupied by 
mountains, and above 8000 acres by lakes ana rivers. 

In consequence of the cultivation of extensive commons 
and waste lands, the aspect of the country has been com- 
pletely changed. Without reverting to the survey made in 
the time of William the Conqueror, when there was ‘ a 
goodly great forest, full of woods, red deer and fallow, wild 
swine, and all manner of wild beasts, called the Forest of 
Englewood ;’ or to the time of Edward I., when that king, 
during a few days which he spent in Cumberland for the 
purpose of hunting, is said to have killed 200 bucks in the 
same forest ; even within half a century, and since the last 
agricultural survey, more than 200,000 acres have been 
inclosed. Many of the commons, which previously afforded 
only a scanty pasturage to a few half-starved sheep and 
cattle, are now covered with fertile corn-fields and profit- 
able herbage, have proper hawthorn fences, good roach, and 
commodious farm-buildings. A scarcity of wood forms a 
peculiarity in the general aspect of the country, for which 
two reasons may be assigned — the lords of some manors 
C i a * 1 * 1 wo ?^» 8n ^ farmers dislike it on account of 

the injury which it does their corn-crops. In area Cum- 
berland ranks the twelfth county in England, and in po- 
pulation the twenty-eighth. In J 821 the population wa* 


156,124. In 1831 it amounted to 169,681—81,971 males 
and 87,710 females. 

Surface , Hydrography , and Communication*. — The east 
and south-west parts or the county are very mountainous, 
rugged, and uneven ; the north and north-west parts are 
low and flat, or gently undulating. Hills, valleys, and 
ridges of elevated ground occupy the midland part. To a 
traveller, the mountainous district in the south-west is the 
most interesting. This part contains Saddleback, Skiddaw, 
and Helvellyn, and the lakes of Ullswater, Thirlmere, Der- 
went-water, and Basseuthwaite. This magnificent assem- 
blage of lofty mountains arid beautiful lakes annually 
attracts tourists from all parts of the kingdom. Several of 
the other districts, though not mountainous, are hilly, and 
present an endless variety of landscape ; some of the valleys 
are traversed by rivers, and afford perhaps a greater variety 
of delightful sceneiy than any other county. Besides the 
lakes already mentioned, there are several of smaller size, 
equally celebrated for their diversified and picturesque 
scenery. Buttermere, Crummock-water, Lowes- water, En- 
nerdale, Wast- water, and Devock-lake, are frequently visited 
by travellers in their excursions. There are also several 
tarns, or small pieces of water, the chief of which are Over- 
water, not far from Uldale ; Bum-moor-tarn, at the bead 
of Miterdale; Tam Wadling, near High Hesket; Talkin- 
tarn, in the parish of Hayton ; and Martin-tarn, in that of 
Wigton. 

The following is a tabular view of the principal lakes of 
Cumberland. 


LAKES. 

Nearest 

Market-towns. 

Length in 
mues. 

Breadth in 
miles. 

Depth in 
feet. 

Height In 
feet above 
the sem. 

Ullswater . . 

Penrith 

9 

1 

910 

460 

Thirlmere . . 

Keswick 

n 

1 

108 

473 

Derwent-water 

Ditto 

3 

w 

72 

999 

Bassenthwaite 

Ditto 

4 

1 

68 

910 

Buttermere • 

Ditto 

1* 

* 

90 


Crummock 

Cockermoath 

8 

« 

139 

960 

Lowes- water * . 

Ditto 

1 

i 

64 


Ennerdale 

Whitehaven 

a 

i 

80 


Wast- water 

Kavingloss 

3 

i 

970 

160 


The most remarkable phenomena connected with the 
lakes are the Floating Island and Bottom-wind, both of 
which are occasionally observed at Derwent-water, and 
neither has yet received a satisfactory explanation. All 
the lakes are well stocked with fish, particularly with trout, 
pike, and perch. Ullswater, Ennerdale, Crum mock, and 
Buttermere, contain char ; the first of these lakes abounds 
with eels and skellies. Salmon pass through Bassenthwaite 
lake to deposit their spawn in the rivers Derwent and 
Greta. Trout and eels ore found in the tarns. Tarn Wad- 
ling produces some of the finest carp in the kingdom. 
There are several fine waterfalls, of wnich the following 
are the principal, with their respective situations and 
heights : — 


Scale Force, near Buttermere . . .190 

Barrow Cascade, two miles from Keswick . 1 24 

Lowdore Cascade, near Keswick . .100 

Sour Milk Force, near Buttermere . 90 

Airey Force, Gowbarrow Park . .80 

Nunnery Cascade, Croglin . . 60 


The following are the names and altitudes of the principal 
mountains, and the districts in which they are situated : — 


Scaw Fell (high point) Eskdale . 
Helvellyn • Keswick . 

Skiddaw . Keswick 


Bow Fell 
Cross Fell 
Pillar 
Saddleback 
Grassmere Fell 
High Pike 
Black Comb 
Dent Hill 
Scilly Bank 


Eskdale . 

Aldston 
Wast- water 
Keswick • 
Keswick . 

Hesket New Market 
Duddon mouth 
Egrcmont 
Whitehaven 


Fee*. 

3166 

3055 

3022 

2911 

2901 

2893 

2787 

2756 

2101 

1919 

1110 

500 


The offsets of the western or Skiddaw range of primitive 
and transition mountains extend within five miles of Car- 
lisle, and four miles of Wigton. Those of the secondary 
(Cross- fell, or Penine chain) do not reach quite so far north 
as Tiudftie-fell, near Brampton. 
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The principal rivers in Cumberland are the Eden, the 
Esk, and the Derwent. The Eden enters the county on 
the south, where it unites with the Earaont, runs to the 
east of Penrith, passes Kirkoswald, Armathwaite, Corby, 
Warwick-bridge, and Carlisle, and discharges itself into the 
Solway Frith, near Rockliff, where it forms a fine ©stuary. 
The scenery along the course of the Eden in this county, 
which is about thirty-five miles, is very varied and beautiful. 
The mansions and pleasure-grounds of Skirwith Abbey, 
Kden-hall, Nunnery, Armathwaite, Low-house, Corby 
Castle, War wick-hall, and Rickerby, adorn its banks- 

The Esk enters Cumberland from Scotland, and passes 
Kirk- Andrews and Netherby, flowing through a beautiful 
valley in a south-west direction to Longtown. After receiving 
the Line, which is formed by the junction of two streams 
arising near Christenburgh Crags, called Black Line and 
White Line, it falls into the Solway Frith, near Rockliff 
Marsh. Its course in this county is about 10 miles. 

The Derwent takes its rise from Sparkling-tarn, among 
the crags at the head of Borrowdale, passes through Sty- 
head-tarn, and forms the lake of Derwent-water, at Keswick, 
where it is joined by the Greta. It then pursues its course 
to Bassenthwaite and Cockermouth. At the former place 
it forms Bassenthwaite-water, and at the latter it receives 
the Cocker. After running about 33 miles and passing 
many pleasant seats and villages, it falls into the sea near 
Workington. 

There are numerous streams of smaller size. The Caldew 
issues from the south-east side of Skiddaw and Caldbeck- 
fell, from whence it takes a northerly direction. At Halt- 
cliff Bridge it enters a subterraneous passage, in which it 
runs about four miles. The river emerges at Sebergham, 
then passes Rose Castle and Dalston, and after a course of 
about 20 miles, in which it puts in motion several com and 
cotton mills, print works, &c., joins the Eden at Carlisle. 
The Peteril rises in the parish of Greystock, near Penrud- 
dock, runs by Plumpton, Barrock-lodge, Wreay, Woodside, 
Newbiggin-hall, and Upperby, and enters the Eden near 
Carlisle. The Irthing runs several miles in a southern 
direction between this county and Northumberland, passes 
Gilsland-spa, about a mile from which it enters Cumber- 
land, then turns westward by the two Dentons, Naworth 
Castle, Lanercost, Walton-house, Irthington, and Edmond 
Castle. After a very winding course of about 1 3 miles in 
this county, in which it receives King, Cambeck, and 
several lesser brooks, it falls into the Eden near Newby, 
above which place it is joined by a small river called the 
Gelt, which rises in Croglin-fell. The Liddel rises in Scot- 
land, and forms the boundary for about eight miles between 
that kingdom and Cumberland. It joins the Esk near the 
entrance of that river into the county. The Sark runs 
between Cumberland and Scotland for about six miles near 
Solway-moss. The Warn pool rises in Brocklebank-fells, 
passes Crofton-hall, and at Dockray joins the Wiza, which 
springs near Rosley, and runs by Old Carlisle and Wigton. 
The Wampool runs past Glamblesby to the sea, which it 
enters near Kirkbride. The Waver has its origin inBrockle- 
bank and Caldbeck fells, and takes a similar course to 
the ©stuary. By diverting the channels of these two rivers 
near their termination, 4000 acres of land might be re- 
claimed at small expense. The Ellen rises from Caldbeck- 
fells, and passes by Ireby, Bolton, Aspatria, Ellenborough, 
and Ncther-hall, and enters the sea at Maryport after a course 
of about 18 miles. The Cocker takes its rise near the black- 
lead mines, in Borrowdale, flows through the lakes of Butter- 
mere and Crummock, unites with the stream of Lowes-water, 
and falls into the Derwent at Cockermouth. The Greta has 
its principal source in a curious lake or tarn on Saddleback. 
At Threlkeld it receives a stream from the vale of St. John 
and Thirlmere, and then runs to Keswick, near which place 
it joins the Derwent. The Eamont flows from the lake of 
Ullswater, which is partly situate in Cumberland and partly 
in Westmoreland. It divides the two counties in its course, 
passes Dalcmain, Carlton-hall, and Brougham-hall, and joins 
the Lowther and the Eden, the former about a mile to the 
west, and the latter about five miles south-east of Penrith. 
The Duddon rises in Cumberland, near the junction of the 
county with Westmoreland and Lancashire, and in its 
course to the sea of about 20 miles forms the boundary be- 
tween the first and last mentioned counties. A large tract 
of sand here seems also capable of being recovered from the 
sea. The Croglin rises on Thackthorn-fell, contributes to 
the beautifhl and romantic scenery of Nunnery and Staffold- 


hall, near which places it ihlls into the river Eden. The 
Nent rises in the south-east extremity of the parish of 
Alston, aud joins the South Tyne near the town of Alston. 
The SoutliTyne has its source in a swamp or bog-ground about 
seven miles east by south from the summit of Cross-fell : it 
runs by Garrigill and Alston, and a little below the latter 
place enters Northumberland. The Tees rises in the same 
swamp, about a mile from the source of the South Tyne, and 
for nearly four miles forms the boundary between Cumber- 
land and Westmoreland. Besides these, there are the Cam, 
which rises from King Harry ; theEhend (or End) from the 
lake of Ennerdale ; the Irt,Mite, and Esk, and numberless 
small rivulets and brooks. The larger rivers abound with 
salmon, trout, brandling, and various other kinds of fish, 
and the smaller with trout and eels. Salmon fishing com- 
mences in the Eden, January 1st ; in the Solway Frith and 
Esk, March 10th. It closes in all the Cumberland rivers 
on the 25th of September, except the Derwent, in which it 
continues from the 10th of February to the 10th of October. 
Salmon taken in the Eden is often sold to purchasers in 
London, Liverpool, and Manchester, particularly when it 
first comes in season. Game, especially grouse, is sent in 
great quantities to the south of England. 

The ship canid from Carlisle to the Solway Frith is the 
only canal in the county. The Newcastle and Carlisle rail- 
road, which was opened from Carlisle to Blenkinsop in J uly, 
1836, (and not from Newcastle to the latter place in 1816, 
as is stated by a misprint in the article Carlisle,) is the 
only railroad for the conveyance of goods and passengers : 
this railway and the Carlisle canal will complete the com- 
munication between the east and west seas. A survey is 
now making for lighting and buoying the Solway Frith, 
which will t>e a great advantage to its navigation ; and 
floating-docks are about to be constructed at Port Carlisle, 
a new and flourishing little seaport at the junction of the 
canal with the Frith, from whence two steamers sail weekly 
to Liverpool. A railroad has lately (1837) been projected 
from Carlisle to Maryport, and nearly all the shares are 
taken. Two important turnpike-roads cross the county: 
one passes from east to west and the other from south to 
north; the letter is one of the principal roads between 
London and Glasgow and Edinburgh, and enters the 
county near Penrith, a market-town, 18 miles from Carlisle. 
It passes through that city, and then through Longtown, nine 
miles north of it, to Edinburgh ; previously giving off a branch 
three miles north of Carlisle to Glasgow', by Gretna, which 
crosses the Esk by a cast-iron bridge. The road from east 
to west extends from Newcastle to Carlisle 56 miles, and 
from the latter place to Whitehaven 41 miles. It passes 
through Brampton, nine miles east of Carlisle : on the 
west, through Wigton, 1 1 miles, Allonby 11, Maryport 5, 
Workington 6, and Whitehaven 8 miles. There is a turn- 
pike-road from Penrith to Alston 20 miles ; and one also 
from the former place to Keswick 18 miles, from thence to 
Cockermouth 13, to Whitehaven 13 miles. From Wigton 
there is a road extending to Cockermouth 1 6 miles ; one 
also to Keswick, through Leby, 22 miles ; and another to 
Penrith, through Sebergliam, 21 miles. From Whitehaven 
to Duddon Sands, on the road to Ulverston, are Egremont, 
5 miles, Calderbridge 4, Ravenglass 7, Bootle 6, Whicham 
4, and Duddon-bridee 6 miles. A turnpike-road extends 
from Brampton to Longtown 1 1 miles : there is one also 
from Keswick to Ambleside 16 miles, which passes through 
a pleasant and picturesque country. 

* Geological Character . — Cumberland is situated in the 
red marl district, which lines the western base of the great 
chain of mountains denominated the British Apennines, 
or tho Back-bone of England extending from the Tweed 
into Derbyshire. This district extends in a northerly di- 
rection from the north-west corner of the Cheshire plain, 
along the western coast of Lancashire, into Cumberland 
and the south of Dumfriesshire. White and red sandstone, 
but chiefly the latter, may be found almost everywhere 
within the limits described. St. Bees’ Head is entirely 
composed of new red sandstone. At Whitehaven the red 
marl formation is seen reposing on the coal formation, 
covered by the marl-beds containing gypsum: the same 
formation is seen filling up the great space between the 
Cumberland group of mountains and the British Apennines 
at Cross-fell. At Newbiggin and Coat-hill, near Carlisle, 
gypsum is found lying in red argillaceous marl, between 
two strata of sandstone : the former quarry is much wrought, 
and gypsum is exported in great quantities from Carlisle. 
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fit Barrack, three miles to the south of Newbiggin, is a 
large rook of greenstone, much used on the public roads. 
A trap or basaltic rock is also observed near Barrier, at the 
hill called Binsey, and also on the north side of the Der- 
went, near Cockermouth. The primitive and transition 
group of the Cumbrian mountains consist of granite, sienite, 
nypersthene, greenstone, slate, old red sandstone, and 
mountain limestone. A grey kind of granite is found in 
the bed of the Caldew, on the north-east side of Skiddaw ; 
and also in a branch of the river Greta, between Skiddaw 
and Saddleback. Sienite is met with at Irton-fell, Mun- 
c aster-fell, and Nether Wasdale ; and hypersthene, in con- 
junction with quartz and felspar, commonly referred to the 
class of sienite, at Carrock-feU. A reddish felspar por- 
hyry is found on Ambroth-fell and on both sides of St. 
ohn’s Vale, near Keswick. Varieties of slate, intersected 
by dykes of trap or greenstone, constitute the great mass 
of Skiddaw, Saddleback, and the adjacent mountains. The 
common stone of the Keswick district is called blue rag, 
schistic earth, or whintin. At Borrowdale, Eskdale, and 
Patterdale, Scaw-fell and Helvellyn, and some adjacent 
places, grey slate is associated with homstone, amygdaloid 
and argillaceous porphyry, constituting the towering crags 
and lofty precipices of these districts. Many of the cataracts 
of the lakes rail over rocks of this description. Quartz, 
garnets, calcareous spar, chlorite, epidote, and sometimes 
agpte, opal, and chalcedony, are found in these rocks. The 
old red sandstone occurs near Melmerby. Metalliferous 
limestone, productive of lead ores, abounds in the mountains 
of the east, and also of the west of the county. Boulder- 
stones, from the granite rocks of Dumfriesshire, occur in the 
eastern parts of the county ; and some, of the granite of Cal- 
dew and of the sienite of Carrock, near Carlisle. Shap-fell 
boulders are found on the shores of the Solway Frith ; and 
boulders from the sienite of Buttermere and Ennerdale, on 
the west coast of the county. 

The minerals are silver, copper, lead, iron, plumbago, 
limestone, and coal. The principal lead-mines are situated 
at Alston, and are almost exclusively the property of Green- 
wich Hospital, to which institution they were appropriated 
by act of parliament on the attainder of the earl of Der- 
went-water. The number of mines now working is about 
40, some of which are very productive. Silver and copper 
are found in some of the mines in the same veins with the 
lead-ore. Silver and lead are at present got in great abun- 
dance at Greenside and Eagle-cragg in Patterdale. Veins 
of lead-ore have been found and worked between Skiddaw 
and Saddleback, in Buttermere, Newlands, and Thorn- 
thwaite. There are copper-mines at Alston, Caldbeck, and 
at Wythburn. There is one also below the level of Der- 
went-water, and another in the parish of Lowes-water. A 
very rich vein of gold is said to have been discovered at 
Newlands by a German, in the time of Queen Elizabeth, but 
the working was discontinued in consequence of a law-suit 
between that queen and the earl of Northumberland, then 
the lord of the manor of Derwent-fells. Iron-ore is raised 
in great abundance near Egremont ; the thickness of the 
band of ore, which is hard solid metal, is said to be between 
24 and 25 feet. The quantity of iron-ore shipped from 
Ulverston and Barrow is very great : 300 carts of ore are 
taken daily from Lindale to Barrow for exportation. The 
ore of this county produces upwards of double the quantity 
of metal that is got from iron-ore in general. Coal is 
worked to a large amount at Whitehaven, Workington, and 
in the vicinity of Maryport, from whence it is exported to 
Ireland and tne west of Scotland. The eastern part of the 
county also abounds in coal, particularly Tindale-fell, 
Talkin, and Blenkinsop, which produce the chief supply 
for Carlisle, Brampton, Penrith, and the intermediate 
country. Some of tnis coal is now exported at Port Carlisle 
to Ireland and Scotland. There are collieries at Gilcrux, 
Arkleby, Oughterside, Bolton, and Hewer-hill. Lime- 
stone is very abundant in many parts of the county. In 
some places it is burnt in great quantities for exportation, 
particularly to the west of Scotland. At Catlands the 
limestone is overlaid by the coal measures on all sides. 
Plumbago, or black lead is found, in irregular masses in a 
rock of grey felspar porphyry at Borrowdale near Keswick. 
This mine was formerly opened at stated periods, to prevent 
a superabundance in the market ; but latterly, on account 
of the demand beiDg greater, and the mine less productive, 
it has been worked tor a succession of years. A little cobalt 
has been got at Newlands, and antimony near Bassen- 


thwaite. Lapis ealaminaris, small quantities of manganese, 
galena, iron pyrites, and spar of various kinds and of dif- 
ferent colours and forms, are found in several places. Slate 
of a pale blue oolour and of the finest quality is plentifril 
in Cumberland, particularly in the neighbourhood of Kee- 
wick and U 11s water. 

Climate . — In oonsequenoe of the great extent of coast 
and the numerous high mountains, the climate is various. 
The mountains and high grounds are cold and piercing ; 
the lower parts are mild and temperate: the whole county 
is exposed to wet and variable weather, particularly m the 
autumn, yet it is healthy, and many instances of longevity 
occur. The oldest inhabitant on record is John Taylor, of 
Garrigill, who died in 1772, aged 135 years. Mr. H. Bow- 
man, of Irthington, another extraordinary instance, died 
June 13th, 1823, in the 1 18th year of his age; and it was a 
singular coincidence, that the oldest tree in Cumberland, 
an oak, of which there is an authentic account of its 
standing 600 years in Wragmire-moss, Inglewood Forest, 
fell from natural decay on the same day. With regard to 
the salubrity of the climate, the results of the observations 
made at Carlisle in 1787 by the late Dr. Heysham, are said 
to represent the lowest mortality ever recorded under any 
circumstances. How ftur that city may deserve this high 
character, since it has become a manufacturing town, has 
not been ascertained. 

The annual mean quantity of rain at Carlisle is about 30 
inches ; at Wlgton, 34 inches ; at Whitehaven, 50 inches ; 
and at Keswick, 68 inches. April on an average is the 
driest month of the year. July, August, September, and 
October, are wet months : about twice as much rain falls 
in each of these months as in the month of April ; and 
about one-third less rain fells in the first six months of the 
year than in the last six months. 

Agriculture , $c .— The soil of this county varies much ; 
it often differs in the same parish, and sometimes even in 
the same field. The mountainous districts are bleak and 
barren ; the most prevalent soil being mossy or dry gravel 
covered with heath. They are chiefly used as sheep pas- 
tures and preserves for moor-game. Some good land of 
dry brown loam is found in the valleys, and on the sides of 
some of the smaller mountains. On the margins of the 
rivers is mueh valuable ground, consisting of rich brown 
loam. On the coast the soil is light sandy or gravel. The 
lowland country, extending from Carlisle in every direction 
for many miles, is fertile, though a considerable portion of 
it is cold wet loam and black peat earth: this land lias 
latterly been much improved by draining, which is now 
carried to a very great extent. There is a good deal of 
fertile clayey loam in the neighbourhood of Wlgton. Sand 
and light loam prevail near Brampton, and likewise near 
Penritli. In the west of the county there is some wet soil 
on a clay bottom, and also some hazel mould. The subsoil 
in many places is a wet steril clay. About two-thirds of 
the county are held under lords of manors, by what is 
called customary tenure, a species of feudal oppression 
which subjects tnem to the payment of certain annual rents 
and fines, and of arbitrary fines and heriots, with other 
boons and services, on alienation, or on the death of the 
lord or tenant. A part of the county is freehold, a part 
leasehold under the bishop of Carlisle, the dean and chapter 
of Carlisle and others, and a small part is copyhold. The 
tithes are generally paid in kind, and have been great 
obstacles to improvement. The agriculture of the county 
has improved considerably within tne last thirty years, anS 
great quantities of corn and produce of various kinds are 
now exported. The chief exports are from Port Carlisle, 
Whitehaven, Workington, and Maryport, and consist of 
cattle, sheep, poultry, grain, potatoes, butter, bacon. See. 
The land being divided into small firms, the dairies are 
necessarily on a small scale, though their produce is ex- 
cellent, and bears a high price in the market. Many of the 
farms do not exceed 100 acres, and some are not more than 
30 or 50 acres. They are possessed on verbal or written 
contracts, or on very snort leases. There are very few farms 
let on leases of 14 or 21 years. Many persons, provincially 
called lairds or statesmen, occupy their own lands, whidi, 
in some instances, have passed for several centuries in a 
regular line of descent in the same families. Some of these 
persons have an air of independence which forms a peculiar 
trait in their character. A small part of the land, in some 
laces, lies in open town fields, which cannot have the 
enefit of the common improvement in husbandly. This 
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land usually lies in ridges of variable width, upon which tiles, sets them,' and fills and covert the drains m a propet 
the grasing cattle that are herded do frequent injuries to and satisfactory manner. Lime is much used in many 
the crops. In other places there are certain common lands places, and lately bone-dust has been employed by a few 
that are annually stinted with cattle and horses, on a fixed persons. The variety of oats called potatoe-oats, which is 
day, by the owners or occupiers. These lands are always now so generally cultivated in every part of the kingdom, 
in grass. In high and mountainous districts the chief* was first discovered by a farm-servant of Mr. Jackson of 
object of the formers. is their sheep stock, though of late Arkldby, in this county, in 1778. The horses in common 
years a considerable quantity of high-lying land has been , use are light and of rather small size. Waggons are rarely, 
brought into cultivation, which, on account of the steep if ever, employed by the farmer. A single horse-cart, and 
declivities, is very laborious. In some of these places the a pair of horses to a plough are in general use. Several im» 
climate is cold, the corn backward, and the harvest late, proved implements of husbandry have been lately adopted. 
The valleys and low ground are cultivated chiefly for grain, Scufflers are UBed by a few persons. Thrashing-machines 
and produce excellent crops of wheat, bai ley, and oats ; and drills of various kinds are now become common on the 
these are alternated with turnips and potatoes or fallow, larger farms. There is a great variety of cattle and sheep. 
Some of the lands that are well supplied with water are Many persons have the improved short-horned cattle; some 
kept as meadows or pastures for dairies, and for rearing have galloways ; and a few prefer cattle of the long-homed 
ana fattening cattle. Although the Cumberland farmers are breed. The last, which was, not many years ago, the most 
in general good agriculturists, and have their lands clean common, is now superseded by the two former. A peculiar 
and in good condition, many of them take too many white breed of sheep, called Herdwicke , from their being farmed 
crops, particularly on new inclosures, which impoverish the out to herds at a yearly sum, is met with on the mountains, 
land ; they also keep their lands too long in tillage, withont at the head of the Duddon and Esk rivers. The ewes and 
renewing by laying down. wethers, and many of the tups are polled ; their faces and 

Candlemas is the usual time for entering upon farms, ldgs speckled, and the wool short and coarse. They are 
and the rents are paid half yearly, in even and equal por- lively and hardy little animals. The tups ore in great ra- 
tions, at Lammas and Candlemas. The buildings and pre- quest to improve the hardiness of other flocks. There are 
mises, in many instances, are delivered in good repair to four agricultural societies and several cattle shows in th# 
the farmer, who at his own cost amends and keeps them in county, which give a stimulus to agriculture, and encou- 
sufficient repair, except the roof and main timbers, which rage improvements in the breed of live stock, by distri* 
are repaired by the landlord. In other instances, the tenant buting rewards and premiums. The late Mr. Curwen of 
lends all materials wanted for repairs, and finds meat and Workington-hall deserves mention as one of the greatest 
lodging to the work-people. The landlord payB the wages promoters of agriculture in Cumberland. At Carlisle, 
of the work-people, and the cost of the materials. The mo- Whitehaven, and Penrith, are horticultural and floral so* 
dern farm-houses and buildings have a handsome appear- cieties, which are well supported, and are of service in st- 
ance, being generally built of stone, and roofed with blue citing attention to the cultivation of fruits and flowers, 
slate. The old farm-buildings and cottages have clay or About ten acres of boggy land near Tarn Wadling are 
mud walls, and are thatched with straw. The following kept exclusively for the production of cranberries, which 
rotation of crops is often adopted on good soils. After the are uncommonly fine and much esteemed, 
land has been in grass two or three years, it is ploughed up, Cumberland farmers ate a temperate, social, and intelli- 
and one crop, and in a few instances two crops of oats, ore gent people. They are strong and robust, and generally 
taken, then a fallow, or green crop of turnips or potatoes, very frugal and industrious. They rise early and labour 
which is followed by a crop of wheat, and this last by a hard. They wear clogs, and coarse plain dresses, take oat* 
crop of barley, when the land is laid down with clover and meal porridge to breakfast, and often bacon and salt meat 
grass seeds. A crop of hay is taken the ensuing year, and to dinner. Their bread is commonly made of barley, or of 
then the land is kept in grass. On poor and light soils, barley and rye. In some places, oaten bread formed into thin 
only one white crop is taken after a green crop or fallow, cakes, and scone, or unleavened cakes, are chiefly used. Milk, 
and the land is laid down with seeds. Beans and peas are potatoes, and skimmed milk cheese are universally con- 
occasionally cultivated, but less frequently than in the south sumed. Tea, wheat bread, and animal food are now fast 
of England. The former cuts almost every sort of grain superseding these simple articles of diet About half a 
with the sickle. He does not sell or dispose of any hay or century ago they wore kelt doth, which was of a grey 
straw, but consumes them upon the form $ he keeps up his colour and home spun, and hence the name of grey-coaie, 
usual quantity of stock until the end of his term, and leaves which the Cumbrians received. At present home-spun 
all the manure, ashes, and compost, that may arise or be clothes are only worn by a few persons in the mountain dis- 
made upon the premises, for the benefit of the succeeding tricts. The Cumbrians have been undeservedly said to be 
tenant. At the expiration of the term, be is allowed to sell litigious, which has arisen from the minute division of pro* 
or remove the remainder of his crop. He does not plough perty and extensive commons occasioning frequent law-suits, 
or convert into tillage more than one half of the arable The peasantry pay great attention to the education of their 
lands in any one year, except some small part for soiling, children. In some rural districts, where the quarter nay 
Such part as shall be mown twice he covers with manure, is not adequate to support the master, he is allowed a 
compost, or ashes. When the land is in follow for wheat, whittle-gate, or the privilege of dining in rotation with the 
and also before it is sown with barley, and with clover parents of his pupils — a custom which formerly prevailed 
seeds and grass seeds, it is well manured. In the former also in some places with the poorer clergy. Farm-servants 
state, it has about twenty, and in the latter, ten cart loads are hired at Whitsuntide and Martinmas, at the fain held at 
of manure per acre. The quantity of clover seeds is usually the larger market-towns. They stand in the market-places, 
six pounds of red and three pounds of white clover seeds to and are distinguished by having a piece of straw or green 
each acre. The former does not depasture any horses or branch in their mouths. Men get, for half a year, which is 
cattle upon the seeds after the barley is reaped. In the last the general term, from 4/. to 8/. ; and women from 2/. to 4 /. 
year of his term he summer-fallows, plants with potatoes After the hiring is over, the remainder of the day and of the 
or sows with turnip seeds a certain number of acres (per- evening are dedicated to mirth and festivity. Cumbrian 
haps a tenth part of the arable land), which he is required peasantry have various festive meetings, called the kirn. Or 
to manure well. The potatoes or turnips are pulled up and harvest-home, sheep-shearing, merry nights and upshots, 
carried away from the land on or about the tenth of October Bride wains and bidden- weddings are still held in some 
preceding the expiration of the term, after which time the parts of the county. Wrestling, running, and leaping are 
succeeding tenant is at liberty to enter upon this land, and the favourite amusements aud athletic exercises of the pea- 
to plough, manure, and sow it with wheat or ether grain, santry. 

and also to take the manure then upon the premises for The following are the principal fairs in Cumberland, 
the manuring of the land. The former is required not to Noted horse-fairs are held at Cockermouth, February 18th ; 
do any injury to this wheat land by depasturing horses, Wigton, February 20th ; and at Longtown, Thursday before 
cattle, or sheep upon it. Hay, straw, and clover are sold Whitsuntide. Fairs for cattle and horses, at Rosley, Whit- 
by some formers in the vicinity of market-towns, from Monday, and continued every Monday fortnight until Mi- 
which ashes and manure are taken to the farms. When chaelmas ; Abbey-Holme, Thursday before Whitsuntide, 
land is drained with tiles, the landlord, in many instances, and October 29 th ; Carl isle, August 26th and September 19th ; 
finds the tiles only; in others, he is also at the expense of Hesket-New- market, the first Friday in May, and conti- 
nuing and making the drains, and the tenant lends the nued every fortnight afterwards until Whitsuntide. Ireby, 
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February 21 ; Alston, last Thursday in May, Friday before 
September 27, and first Thursday in November, hairs for 
cattle, Wigton, April 5 ; Brampton, the socond Wednesday 
after Whitsuntide, and the second Wednesday in Sep- 
tember, April 20, and October 23 ; Bootle, April 5 and 
September 25 ; Egremont, the third Friday in May, and 
September 18 ; Workington, May 18 and October 18 ; Kes- 
wick, the first Thursday in May, and every Thursday fort- 
night for six weeks, the Saturday before Whitsuntide, and 
on the Saturday nearest the festivals of St Michael and St 
Martin, or on the festivals if they happen on Saturday ; the 
Martinmas fair is noted also for rams and cheese. Sheep- 
fairs are held at Low- wood-Nook, August 20; Uidale, 
August 29 ; Nether Wasdale, first Monday in September ; 
Borrowdale, first Wednesday in September; Threlkeld, first 
Thursday in Septembor; fennerdale, second Tuesday in 
September; Ireby, October 18; Hesket-New-raarket, last 
Thursday in August, and second Thursday in October; 
Lowes- water, second Friday in September ; and Newlands. 
the last Friday in September. 

Cumberland has rour newspapers ; two are published at 
Carlisle, and two at Whitehaven weekly. 

Divisions , Towns . &c. — This county is divided into six 
wards, or hundreds, known by the names of Allerdale above 
Derwent, Allerdale below Derwent, Derwent, Cumberland, 
Leath, and Eskdale wards. It contains one city, Carlisle ; 
the parliamentary boroughs of Cockermouth and Whiteha- 
ven, and 1 7 market- towns. 

Allerdale above Derwent is situate in the south-west of 
Cumberland, comprehending many of the mountains and 
lakes, as well as the principal seaports. It contains six 
market-towns : Whitehaven, Workington, Harrington, 
Egremont, Ravenglass, and Bootle. 

Whitehaven is a well-built seaport of considerable im- 
portance, situate in a creek on the western shore. In the 
reign of Queen Elizabeth it was only a small fishing vil- 
lage, containing six houses. In 1831 the township popula- 
tion amounted to 11,393, and the parish of St. Bees, in- 
cluding Whitehaven, contained 20,012 inhabitants. The 
streets are regular, generally spacious, and cut each other 
at right angles. In the vicinity of the town and also imme- 
diately under it are extensive collieries. In the year 1791 
18 houses were injured, and the inhabitants greatly alarmed, 
by the falling in of some old coal works. Some of the col- 
lieries are wrought to the extent of two miles under the sea, 
so that the water above them is of sufficient depth for ships 
of. great burden. Some of the coal-seams are 8 and some 
11 feet thick. From the pits to the Quays are railways and 
woodon galleries, at the end of which the contents of the 
waggons are shot down large wooden trunks called hurries 
into the holds of the vessels. The harbour is commodious : 
some additions lately made have not answered, and are 
about to be altered. Several improvements in the harbour 
entrance are contemplated. A narrow vale extending to 
the village of St Bees, supposed to have been formerly occu- 
pied by the sea, might be cut through and made navigable 
lor large vessels at a moderate expense ; but this project 
seems to be lost sight of. There are four batteries for the 
protection of the port, which were repaired after the hostile 
attack of the notorious Paul Jones in 1771, but are now in 
a state of decay, being no longer necessary. At the en- 
trance of the harbour are two lighthouses. The manufac- 
tures are of sail-cloth, linen, check, earthenware, candles, 
soap, &c. There are also largo roperies and yards for ship- 
building. The trade chiefly consists in the exportation of 
coal, lime, iron, freestone, gypsum, and grain, and im- 
portations of West Indian, American, and Baltic produce. 
Tea has lately been imported direct from China. Upwards 
of 200 vessels are employed in the export of coal. Steam 
vessels sail weekly between this port and Liverpool, and 
occasionally to Dublin, Isle of Man, and Dumfries. There 
are three churches or chapels; seven meeting-houses 
for religious worship ; marine, national, Sunday, and 
other schools ; an infirmary ; house of correction ; me- 
chanics’ institution custom-house ; theatre ; salt-water 
baths ; workhouse ; public office ; news-room and library. 
There is a neat market-house in a handsome area. The 
market-days are Tuesday, Thursday, and Saturday — the 
principal market is on Thursday. A fair or great market, 
August 12th, has been nearly discontinued. At the ap- 
proach from the north in a handsome portico of red freestone, 
above which is a railway for coal waggons ; and at the S. E. 
end of the town is an elegant mansion of the earl of Lons- 


dale, called the Castle. Dr. Brownrigg, an eminent cheiniat 
and mineralogist, who died in 1 800, practised medicine here. 
Whitehaven sends one member to parliament. In 1836 
the number of voters registered was 476» A few miles 
from the town are the clerical institution and the free-school 
of St. Bees (the latter founded by Archbishop Grindall, a 
native of the parish), and the lofty promontory of St. Bees* 
Head, upon which is a lighthouse. 

Aggregate amount of Shipping and Tonnage belonging to 
the Ports qf Cumberland, 
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Workington stands on the south bank of the Derwent, 
which is navigable for ships of 400 tons burden, and falls 
into the sea about a mile distant. Coals constitute the 
chief export ; timber, cattle, bar-iron, and flax, the chief 
imports. Nearly 100 vessels are employed in the coal 
trade to Ireland. Sail-cloth and cordage are the principal 
manufactures. Ship-building is carried on to a considerable 
extent. A few years ago a patent Leghorn manufactory, 
and a joint- stock banking company were established. There 
are two churches ; five chapels for dissenters ; a national, 
an infant, and Sunday schools ; subscription library ; dis- 
pensary; assembly-room; theatre, and custom-house. Town- 
ship population in 1831,6415. The market-days are Wed- 
nesday and Saturday * on the former day is the principal 
market. It is remarkable that this is the only large market- 
town in the county at present (1837) not lighted with 
gas. 

Workington-hall, on the east side of the town, afforded 
an asylum to Mary Queen of Scots, when she landed at 
Workington. At Seaton, a little above Workington, are 
extensive iron- works, and the antique ruins of Borough 
walls. 

Harrington is a small flourishing seaport between White- 
haven and Workington. The harbour is well constructed, 
and the trade gradually increasing. Coal is exported from 
this place to Ireland, and lime to Scotland. In the former 
trade upwards of 40 vessels are employed, and in the latter 
are several hundred sloops. Here are two yards for ship- 
building, a ropery, and a vitriol and copperas manufactory. 
The parish church is a plain structure, without a tower. 
There are two Methodist chapels, a Lancasterian school, 
and a clothing society. Parish population in 1831, 1768. 
This place and the manor gave name to the antient and 
baronial family of Harrington, and was possessed by Lady 
Jane Grey. Iron-stone and fire-clay are found in the 
vicinity : about 2000 tons of the former are annually ex- 
ported. 

Egremont is a neat little town five miles from White- 
haven, and about two miles from the sea. It is said to have 
been an antient borough, which was disfranchised at its 
own petition to avoid the expense of representation in par- 
liament. The manufactories are of check, linen, paper, 
leather, and sail-cloth. There are a parish church, Metho- 
dist meeting-house, a national school, and a poor-house. 
Saturday is the market-day. Parish population in 1831, 
1741, which is the same number as returned by the census 
of 1821. It is from this place that the earl of Egremont 
takes his title. On the west side of the town are the ruins 
of an old castle, supposed to be coeval with the entry of the 
Normans into Britain. In the parish are some productive 
iron-mines. The seats of Gill-foot and Hale-hall are near 
to the town. Calder-ahbey and Ponsonby-hall are at a 
short distance. 

Ravenglass is a small market-town and seaport, situated 
at the confluence of the Esk, Mite, and Irt. There is a 
fair held here, with very singular customs and ceremonies, 
August 5th. It has a market on Friday ; a large work- 
house, and an endowed school. Near this place are Mon- 
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caster-house, r and the rums of Walls Castle. Oysters 
abound on the coast between this town and 

Bootle, which is one of the smallest market-towns in the 
kingdom, has a very antient church, an independent chapel, 
and two endowed schools. Parish population in 1831, 737. 
A small weekly market on Saturday. Near it are the 
ruins of Barnscar, supposed by some to have been a British 
and by others a Danish city. 

Derwent division consists of a portion of the county 
taken from the wards of Allerdale above and below Der- 
went, by an order of the magistrates made at the quarter- 
sessions of 1 833. It contains most of the lakes, the borough 
of Cockermouth, for which see article Cockermouth, and 
the market-towns of Maryport and Keswick. 

Maryport is a neat modem seaport on the river Ellen. In 
1 750 there was only one house on the present site of the 
town. The trade and manufacture connected with ship- 
building are flourishing. A very handsome market-house 
has been lately erectea, and a new harbour is now build- 
ing. The vessels belonging to the port are about 1 30 in 
number, and are chiefly employed in exporting coal, lime, 
and stone, and in importing cattle, timber, flax, and iron. 
A steamer sails weekly to Liverpool in the winter, and also 
to the Isle of Man and Dublin in the summer season. In 
the town are a chapel of ease, five dissenting places of 
worship, a national school, and a school of industry. Cha- 
pelry population in 1831, 3877. Market-day, Friday. In 
the vicinity are the mansions of Nether-hall and Unerigg, 
and the village of Ellenborough, from which the late Lord 
Chief J ustice Law derived his title. At a short distance 
are Tallantire-hall and Dovenby-hall. 

Keswick is a small and pleasant town, standing on the 
banks of the Greta, near the lake of Derwent-water. It is 
much resorted to by visiters to the lakes, and is celebrated 
for the beautiful and romantic scenery in its vicinity. The 

S arish church of Crosthwaite is about half a mile from 
leswick. John Marshall, Esq. is now erecting a new 
church on the opposite side of the town. Char is potted 
here, and sent to London, and to almost every part of the 
kingdom. This place is also noted for black-lead pencils. 
Woollen goods, lancy waistcoatings, and edge-tools are ma- 
nufactured here. The Town-hall is a small edifice. There 
arc two good museums ; a national school, and a Sunday- 
school ; a free -school, and workhouse. Township popula- 
tion in 1831, 2159. There is a weekly market on Saturday. 
Sir John Banks, chief justice of the Common Pleas, was 
bom at Keswick; and on his death, in 1642, bequeathed 
property worth upwards of 200/. per annum to the poor of 
his native town. Robert Southey, the present poet-laureat, 
resides at Greta-hall near Keswick. 

Allerdale below Derwent comprises a part of the west 
of the county, and contains four very small market-towns, 
Allonby, Abbey Holme, Ireby, and Hesket-New-market. 

Allonby is pleasantly situated on the sea-shore, and is 
much frequented for bathing. It has a chapel of ease ; a 
school with a small endowment, and a Friends* meeting- 
house. A good building, containing warm and cold baths, 
has been lately erected. The inhabitants are chiefly en- 
gaged in fishing. Chapelry population in 1831, 783. Mar- 
ket-day, Saturday. Captain Huddart, who constructed 
the much esteemed nautical charts, was a native of Allonby, 
where he worked some time as a mechanic and also as a 
fisherman, and gradually advanced to be captain in the East 
India service, and elder brother of the Trinity-house, 
London. Hayton-castle and Bray ton- house are situated a 
short distance from Allonby. 

Abbey-Holme, about six miles from Wigton, has a small 
market on Saturday, in summer only. Quarter population 
in 1831, 861 ; parish population 3056. In this parish was 
an abbey of Cistercians, said to have been founded about 
the year 1150, by Prince Henry, son of David, king of 
Scotland ; part of the ruins is remaining, and has been 
converted into the parish church. In the reigns of Edward 
I. and Edward II. the abbots of this religious house were 
summoned to several parliaments. Woolsty-castle, of 
which there is now scarcely a vestige, was a strong fortress. 
Near it is the famous Green- Row academy. 

Ireby is a very old town, having had a market granted 
to it 600 years ago, but so little benefit has it derived from 
the grant, that m 1831 the entire parish contained only 
449 inhabitants. The church is small. The salary of the 
present clergyman, who has filled the office above half a 
centuiy, was only 25/. a year until recently augmented by 


Queen Anne’s Bounty. The school has a small endowment. 
Clea-hall, Whitefield-house, and Snittlegarth, are in this 
neighbourhood. 

Hesket-New-market is a small but neat town, situate on 
the banks of the Caldew, 9 miles south of Wigton and 13 
south-west of Carlisle. It has a weekly market on Friday. 

Leath Ward comprises the south ana south-east parts of 
the county, and has within its limits an inexhaustible store 
of mineral treasures. It contains three market-towns, Pen- 
rith, Kirkoswald, and Alston. 

Penrith is an antient and well-built town, 283 miles 
from London, situate in a fine fertile vale at the south ex- 
tremity of Inglewood forest It has no manufactories of 
consequence. The church is a neat and elegant structure • 
on one of its walls is the following inscription : ‘ a. d. 1598 
[ ex gravi peste qua* regionibus hisce incubuit obierunt apud 
Penrith 2260, Kendal 2500, Richmond 2200, Carlisle 1 196. 
Posteri, avertite vos et vivite.* In the church-yard is an 
antient monument consisting of two pyramidal stones 
twelve feet high, called the Giant’s Grave. Here are six 
dissenting chapels ; a free grammar-school ; several charity- 
schools, and a house of correction. Penrith was several 
times pillaged and twice burned by the Scots in the turbu- 
lent times that preceded the union. On an eminence to 
the west are the ruins of a castle which was inhabited by 
Richard III. when duke of Gloucester, and was destroyed 
in the time of the Commonwealth. The Beacon stands on 
a high mount, about a mile from the town, and commands 
a view of the country for more than 1 00 miles in cir- 
cumference. Parish population in 1831, 6059. Market- 
day, Tuesday. Sir Richard Hutton, judge of the Common 
Pleas, was a native of Penrith. In its vicinity in this county 
are the following mansions : Eden-hall, Carlton-hall, Hut- 
ton-hall, Skirsgill, Dalemain, and Hallsteads. Grevstoke- 
castle and Dacre-castle are each about six miles distant. 
The former was the antient seat of the duke of Norfolk ; 
the latter is supposed to have been the original mansion 
of the Dacre family, and is now converted into a firm- 
house. 

Kirkoswald is situated in a beautiful vale on the Eden, 
fifteen miles from Carlisle. The church was dedicated to 
St. Oswald, the celebrated martyr and king of Northum- 
berland ; and in the reign of King John belonged to Hugh 
de Morville, one of the murderers of Thomas k Becket. 
Near the town are the remains of an antient castle, and a 
mansion called the College. A paper-mill and a mill for 
carding and spinning wool are the only manufactories. 
Township population in 1831, 768. A weekly market on 
Thursday, and great markets on Thursday before Whitsun- 
tide, and August 1st Caleb Thrclkeld, a famous botanist, 
was born here in 1675. John Aglionby, a learned divine, 
who had a considerable hand in the present translation of 
the New Testament and Dr. Leake, the founder of the 
Westminster Lying-in Hospital, were natives of the adjoin- 
ing parish of Ainstable. A peculiar wind, called the Helm- 
wind, sometimes blows with great fury in this part of the 
country. It is believed by some persons to be an electrical 
phenomenon. 

Alston is situate in a wild and mountainous district on 
the confines of Northumberland, near the Tyne, and has 
valuable lead-mines in its vicinity ; a good modern church, 
four chapels for dissenters, a national school, grammar- 
school, and subscription library. Parish population in 
1831, 5244. Market-day, Saturday. The leaa-raines are 
let to the London Lead Company and several other per- 
sons, who pay one-fifth part of the ore raised for rent. On 
an average, the mines produce 7600 tons of lead annually, 
and from every ton about thirteen ounces of silver are ex- 
tracted. Copper is also worked in several of the mines. 

Cumberland Ward is situate in the north-west. It is 
the most fertile and most central ward, and contains the 
city of Carlisle (an account of which may be found under 
the article Carlisle), and the market-town of 
Wigton, which is a well-built town, seated near the Wixa, 
in a beautiful part of the county. It was burned by the 
Scots in the fourteenth century, when they plundered the 
monastery of Holm Cultram. The principal manufactures 
are checks, ginghams, and calicoes. Here are gas-works, ex 
tensive print-works, and a dyeing establishment. In 1 725 
on hospital was founded here for six indigent widows of 
episcopal clergymen. In 1788 a handsome new church 
was built. The Quakers, Independents, and Methodists 
have neat and commodious chapels. A Catholic chapel is 
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now building. There are also an endowed grammar-sobool, 
a news-room, and a parochial library. Township popula- 
tion in 1831, 4885. The market is held on Tuesday ; a 
great market on St Thomas's Day. The Rev. John Brown, 
a distinguished writer, author of ‘ Barbarossa,’ &o, was 
educated at Wigton. About one mile south of Wigton are 
the remains of a Roman station, called Old Carlisle. At 
Brookfield, one mile to the west, is a large Quakers’ aca- 
demy. 

Eskdale Ward is the most northern division ; being situ- 
ate on the borders of Scotland, the remains of numerous 
towers, castles, forts, and encampments are scattered over 
it. This ward contains only two market-towns, Brampton 
and Longtown. 

Brampton is a very antient town, and has a weekly mar- 
ket on Wednesday. The new chapel was consecrated in 
1789, and greatly enlarged and improved in 1827. A new 
town-hall, of an octagonal form, and a national school, were 
erected by the earl of Carlisle in 1817. Gas-works are now 
being established. Here are four dissenting chapels, three 
Sunday schools, a grammar-school, and an infant school. 
The old church, a part only of which is remaining, is situ- 
ated a mile and a half from the town, on an eminence near 
the village of Irthington. The principal manufactures are 
the weaving of checks and ginghams for the Carlisle manu- 
facturers, some of whom have large establishments at War- 
wick-bridge, Carlisle, and Dalston. Township population 
in 1831, 2842. The Mote is a natural mount at the east 
end of the town, probably an antient fort. It rises 360 feet 
above the level of the streets, and commands an extensive 
prospect. Upon a rock on the banks of the Gelt, one mile 
and a half to the south, a Roman inscription is still legible. 
About two miles to the east are Lanercost-abbey and 
Naworth-castle. The fortnor was founded in 1116, and 
exhibits some beautiful ruins 3 the latter was a strong for- 
tress, and the baronial mansion of the lords of Gilsland ; it 
is now the property and occasional residence of the earl of 
Carlisle. The seats in the neighbourhood are Waltoii- 
house, Edmond-caslle, and Stone-house. Gilsland Spa 
is a much frequented watering-place on the banks of the 
lrthing, about nine miles distant. The parish of Brampton 
gave birth to Dr. Guy Carlton, bishop of Bristol and after- 
wards of Chichester, and to James Wallace, Esq., attorney- 
general, father of the present Lord Wallace. 

Longtown is a modern town on the borders of Scotland, 
in the parish of Arthuret, which parish in 1831 eontair vj 
2053 inhabitants. The streets are regular and spacious. 
Thursday is the market-day. Cranberries in the season 
are brought to this market in great quantities from the 
moors of Scotland. On Monday a market is bold for bacon 
aud butter, in which articles there is an extensive trade. 
Arthuret church, a very elegant Gothic structure, about 
half a mile distant, was built in 1 609. In the town are a 
Presbyterian meeting-house and two charitv-scbools. Ne- 
therby is pleasantly situated on the banks or the Esk, about 
two miles from Longtown. Liddel Strength, the site of 
on antient castle, is about four miles distant 

Divisions for ecclesiastical and legal purposes . — The 
whole of the county is in the diocese of Carlisle, with the 
exception of the ward of Allerdale-above-Derwent, in the 
diocese of Chester, and the parish of Alston, in that of 
Durham. The gross yearly value of the see may be esti- 
mated, upon an average of seven years, at 3000/. The 
commissioners appointed to consider the state of the dio- 
ceses in England and Wales recommend that the sees of 
Carlisle and So dor and Man be united; and that the dio- 
cese consist of the present diocese of Carlisle, of those parts 
of Cumberland and Westmoreland which are now in the 
diocese of Chester, of the deanery of Furness and Cartmel, 
in the county of Lancaster, of the parish of Alston, and 
of the Isle of Man. An act for carrying into effect the re- 
ports of the commissioners wag passed in the session of 
parliament, 1836. 

There are 3 deaneries, Carlisle, Penrith, and Wigton ; 1 
archdeaconry; 104 parishes; 400 townships ; 41 rectories; 
28 vicarages ; 50 perpetual curacies and chapelries ; and 1 
small extraparochial places and hamlets. The Roman 
Catholics have 6 ehapels; the Independents upwards of 
20 ; the Church of Scotland 7, and the Secession 7 ; the 
Quakers about 20 ; the Antipsedobaptists 6 ; and the 
Methodists, comprising the Wesley ans, primitive and re- 
form, upwards of 70. The corporation of the dean and 
chapter of Carlisle consists of the dean, 4 prebendaries, and 
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6 minor canons. The surplus revenue, after the yearly 
payments and temporary charges, amounts, on an average 
of seven years, to 3610/., winch sum is divided into six 
equal parts, two of which go to the dean, and the remain det 
equally among the four prebendaries. Houses are also 
assigned for their residences, which they respectively oo- 
cupy, and are bound to keep in repair. 

Cumberland is comprehended in the province of York# 
and in the northern circuit. The assizes are held at Car- 
lisle twice a year. The quarter-sessions are held twice at 
Carlisle and twice at Cockermouth annually ; the Easter 
and Michaelmas sessions at the latter place, and the Mid- 
summer and Christmas at the former, each commencing on 
Tuesday. The county returns four members to parlia- 
ment (two having been added by the Reform Act) ; two 
for the eastern division, which includes Cumberland, Leath, 
and Eskdale Wards, and two for the western division, com- 
prising the wards of Allerdale-above-Derwent, Derwent, 
and Allerdale-below-Derwent Carlisle sends two mem- 
bers, the borough of Cockermouth two, and Whitehaven 
one (the last also given by the Reform Act). The mem- 
bers for Carlisle ana the eastern division are elected at Car- 
lisle ; the members for Cockermouth and the western divi- 
sion at Cockermouth ; and the member for Whitehaven at 
Whitehaven. The polling-stations for the eastern division 
are Carlisle, Brampton, Wigton, Penrith, and Alston. The 
number of voters by the registration of 1836 was 4638. The 
polling- stations for the western division are Coekermouth, 
Aspatria, Keswick, Bootle, and Egremont : the number of 
voters registered in 1836 was 4437. The number for the 
borough of Carlisle in 1836 — freemen, 328, householders, 
684: total, 1012. 

History and Antiquities . — The earliest inhabitants of 
Cumberland of whom we have any account, were the Bri- 
gantes, a bold and warlike people, conquered by the Romans 
about a. d. 121, when the famous Roman or Piets’ Wall 
was erected by Hadrian, to prevent the ravages of the Cale- 
donians, who bore an inveterate hatred to the Romans. 
This barrier was formed of earth, and connected a chain 
of forts erected by Agricola in 78 . being found insuffi- 
cient, Severn*, in 210, built one of stone, 73 miles in 
length, from near the mouth of the Tyne to the SolWay 
Frith. The last was strengthened by an outward ditch, 
and guarded by towers and a chain of forts and stations. 
Remains of both walls, but particularly of that of Severus, 
may still be traced in several places. At a very early 

S >riod, the inhabitants, who were the true and genuine 
ritons, were called Cumbri: and hence probably the 
name of the district, Cumberland. In almost every part 
of the county are remains of British and Roman anti- 
quities. About three miles from Kirkoswald is a Dfuid- 
ical temple, consisting of a circle of sixty-seven unhewn 
stones, called Long Meg and her Daughters. Another and 
more entire circle of stones is situated a mile and a half 
south-east of Keswick. This county has been a perfect 
magazine of Roman antiquities. The remains of Roman 
garrisons or stations are still distinctly observable at Mary- 
port, Old Carlisle, Old Penrith, and Bewcastle. Several 
altars, inscriptions, coins, instruments, utensils, &c. have 
been discovered at these places. After the retreat of the 
Romans, the country was laid waste and the city of Car- 
lisle reduced to a complete state of ruin by the Soots and 
Piets. The country had also to endure the ravages of the 
Danes. During the Saxon Heptarchy it was joined to the 
kingdom of Northumberland, but was governed by its own 
chieftain under what was called the Danish law, until the 
Norman Conquest. In 945 Cumberland was granted to 
Malcolm, king of Scotland, and was for a long time the 
scene of war and bloodshed between the two crowns, being 
sometimes under the dominion of the kings of England 
and sometimes under that of the kings of Scotland. At 
the time of the Conquest, the eounty was in such a state 
of poverty and desolation, that it Was not rated in the 
Domesday Booh, William the Conqueror having remitted 
all its taxes. Walter, one of bis countrymen, laid the 
foundation of a priory at Carlisle, which was afterwards 
converted into an episcopal see. In 1237 Cumberland was 
finally annexed to the crown of England by Henry III. at 
a conference held at York ; but the feuds between the two 
kingdoms continued for more than three centuries after- 
wards, and this county, situate on the borders, and contain- 
ing the debatable land, was often the scene of contention, 
rapine, and bloodshed. In 1307 Edward J. died, on an ex- 
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pedition towards Scotland, at Burgh Marsh, Bear Carlisle, 
where a monument has been erected to his memory. The 
inhabitants of the county at various times suffered many 
cruelties and deprivations, had several towns burnt and 
monasteries destroyed, and were not relieved from hostile 
attacks and inroads until the union of the two crowns by 
the succession of James I. Even after this time, outrages 
and robberies were frequently committed. During the civil 
war between king Charles and his parliament, and also 
during the time of Cromwell, Carlisle was besieged, and 
the inhabitants were mueh harassed and distressed. This 
county was the scene of hostilities in the rebellions of 1715 
and 1 745. In the latter, Carlisle was taken possession of 
by Charles Stuart and his followers, and was retaken by 
the king’s forces under the duke of Cumberland. 

There were formerly several monasteries and antient hos- 
pitals in Cumberland. The Austin monks had a priory at 
Lanercost and another at Carlisle. The Benedictines had 
priories at Wetheral, Nunnery, St Bees, and Seaton. The 
Cistercians had an abbey at Holm Cultram and another at 
Colder. There was a convent of grey friars at Penrith ; 
one of black friars and another of grey friars at Carlisle. 
There were religious houses of antient foundation at Car- 
lisle, St. Bees, and Dacre. A nunnery is said to have been 
founded at Carlisle by David, king of Scotland, at which 
place there was an hospital for thirteen tapers, dedicated to 
St Nicholas. At Wigton, an hospital and free chapel were 
dedicated to St. Leonard. Many of the old churches ex- 
hibit remains of the Saxon and early Gothic architecture. 
Specimens of the former may be seen in the churches of 
Aspatria, Torpenhow, and Kirklinton ; and of the latter 


in the abbeys of Lanercost and Holm Cultnun. The wfest 
end of the last-mentioned abbey is the only specimen of the 
latest Gothic in the county. The churches of Burgh-on- 
Sands, Newton Arlosh, ana Great Solkeld have strongly- 
fortified towers, which probably served as places of refuge 
for the inhabitants of these villages in the time of an in- 
vasion. 

(Nicholson and Burn’s History and Antiquities qf Cum- 
berland; Hutchinson’s History of Cumberland; Cony* 
beare and Phillios’s Geology of England and Wales j 
Ot ley’s Guide to the Lakes ; Scott’s Do. ; Lysons* Beauties 
qf England and Wales ; Bailey and Gulley’s Survey of the 
Agriculture of Cumberland; Housman’s Topographical 
Description of Cumberland, fyc. ; Ridpath’s Border History 
of England and Scotland; Communications from Cumber 
land.) 

Statistics. — Population. Cumberland is both an agri- 
cultural and manufacturing county. It is the twenty- 
eighth on the list of agricultural counties. The population, 
in 1831, included 40,614 male inhabitants of twenty years 
of age and upwards. Of this number, 15,466 were engaged 
in agricultural pursuits, and 3214 in manufactures or in 
making manufacturing machinery. The latter were thus 
distributed : the manufacture of cotton employed 2200 ; 
cal ieo and ginghams, 300; woollens, 174; sail-cloth, linen, 
and linen thread, about 1 00 ; pottery, 5 ; and about 250 in 
the manufacture of cordage, sail-cloth, twine, worsted, and 
tobacco, most of them at Whitehaven. 

The following summary of the population taken at the last 
census (1831), shows the number of inhabitants and thftfcr 
occupations in each ward, &c. of the county. 



HOUSES, 

j OCCUPATIONS. 

| PERSONS. 


WARDS*,. Ac. 

1 

t 

I 

BuUding. 

i 

% 

Families chiefly 
employed in 
agriculture. 

Families chiefly 
employed in trade, 
manufactures, 
and handicraft. 

si 

lljf . 

ill 

= S» 
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1 

1 

2 

<4 

2 

o 

3 

£ 

Male# 
twenty 
years of 

ag** 

Allerdale — above 1 
Derwent . . J 

7,967 

8,261 

41 

478 

2,444 

2,360 

3,457 

18,950 

20,968 

39,918 

0,056 

Allerdale — below i 
Derwent . . / 

5,031 

5,354 
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1,469 

1,845 

12,837 

13,559 

26,396 

6,368 

Cumberland . . 

3,849 

4,140 


184 


1,699 

740 

10,159 

10,445 

20,604 

5,225 

Eskdale . • 

4,161 

4,593 


120 

2,223 

1,428 

942 

11,987 

12,004 

23,991 

6,005 

Leath .... 

5,094 

5,443 


286 

1,973 

1,396 

2,074 

13,830 

13,543 

27,373 

6,937 

Carlisle (city) . 

2,696 

4,326 

50 

116 

249 

2,886 

1,191 

9,450 

10,556 

20,006 

4,890 

Whitehaven (town) 

2,220 

2,703 

12 

99 

*• 

788 

1,915 

4,758 

6,635 

11,393 

2,136 

Totals • . . 

31,017 

34,820 

213 

1512 

10,630 

12,026 

12,164 

81,971 

67,710 

169,681 

40,614 


The population of Cumberland at each of the four enu- 
merations was : — 



Male*. 

Female*. 

Total. 

Inc. per Cent. 

1801 , 

. 54,377 . 

, 62,853 . 

, 117,230 

. . . 

1811 , 

. 63,433 , 

> 70,311 , 

, 133,744 

. 14 

1821 , 

. 75,600 , 

. 80,524 , 

, 156,124 

. 17 

1831 , 

. 81,971 

. 87,710 4 

, 169,681 

. 10 


Showing an increase between the first arid last periods of 
52,451 persons, or nearly 44} per cent., being 12} per cent, 
below the general rate of increase throughout England. 

County Expenses , Crime , The sums expended for 

the relief of the poor at the four dates of— 

1801 were £27,603, which was 4 s. Bd*\ 

1811 ,, 44,985 ,, ,, 6#. BdJ for each 

1821 ,, 52,352 ,, , , 6*. Qd.t inhabitant. 

1831 ,, 46,167 t , ,, 5#. 5d.J 

The sum expended for the same purpose in the year end- 
ing 25th March, 1836> was 34,883/. 7s. ; and assuming that 
the population has increased at the same rate of per-centage 
since 1831 as in the ten years preoeding that period, the 
. above sum gives an average of 3$. 1 1 <L for each inhabitant. 
All these averages are below those for the whole of England 
and Wales. 

The sura raised in Cumberland for poorVrate, county- 
rate, and other local purposes, in the year ending 25th 

* * A n«w division bastos mads since the census vu taken, wbicb.it nen- 

Ooned in the previous pert of this article, 


March, 1833, was levied upon various descriptions of pro* 
perty, as follows : — 

£. s. d. 

On land . . . 43,405 14 0 

, , dwelling-houses « . 12,080 6 0 

, , mills, factories, &c. . . 1,182 10 0 

,, manorial profits, navigation, &c. 1,575 14 0 

Total money levied by assessment . 58,244 4 0 


The amount expended was : — 

For the relief of the poor . 46,901 15 0 

In suits of law, removal of paupers, See. 2,197 4 0 
For other purposes . . 9,585 10 0 


Total money expended . £58,684 9 0 

In the returns made up for the three succeeding years, 
the descriptions of property assessed for local purposes are 
not distinguished. 

1834. 1835. 1836. • 

The total money levied, was £57,919 13 0 54,396 15 0 46.811 i # 

Expended for relief of poor '. 43,067 2 0 88,966 8 0 34,883 7 0 

moval, te. * Uit \ 0f la "' ”*} S315 13 0 1,85/ 3 0 1,655 6 0 

V •• •■ f Mil 1«* MW 

Exp.ml.d for »U otb« P«v}\ 1IiWt i ol 5.130 6 0 4.507 14 0 

T?U1 parochial rates expended Tj , 276 16 0 54,605 13 0 46,981 15 0 
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The saving effected in the sums expended for the relief of ; 
the poor in '836, as compared with the expenditure of 1835, j 
is therefore rather less than 104 per cent. The amount of’ 
the other items is however still less in proportion than that 
of the preceding year, reducing the whole amount of saving 
to nearly 14 per cent 

From a parliamentary report on the subject made in 
1836, it is found that the number of turnpike trusts in Cum- 
berland is 14; the number of miles of road under their 
charge is 215; the annual income arising from the tolls 
and parish composition, in 1834, was 17,365/. 15#. 2d.; and 
the annual expenditure, 17,655/. lit. lid 

The amount of expenditure of county-rate in the year 
1834 was 11,161/. 15#. 8jrf.— thus disbursed: 

£. #. d. 

Bridges, building, repairs, &c. . 6,437 7 10 

Gaols, houses of correction, &c., and ^ ] ^ 19 3 

maintaining prisoners, &c. . t ’ 

Shire halls ana courts of justice— 1 44 9 7 

building, repairing, &c. . . 1 

Prosecutions . . . 1,078 13 8 

Clerk of the peace . . . 448 11 11 

Conveyance of prisoners before trial . 123 4 3 

, , of transports . . 132 12 0 

Vagrants — apprehending and conveying 147 12 7 

Constables— nigh and special . 200 0 0 

Coroner .... 278 8 3 

Miscellaneous . . . 717 16 4J 

The number of persons charged with crimiual offences in 
the three septennial periods ending with 1820, 1827, and 
1834, were respectively 351, 408, and 477 ; making an 
annual average of 50 in the first period ; of 58 in the se- 
cond, and of 68 in the third period. 

The number of persons tried at quarter-sessions in re- 
spect of which any costs were paid out of the county rates 
in each of the years 1831, 1832, and 1833, were 33, 38, 
and 50, respectively : 

1831. 1833. 1833. 

Total number of felonies so tried 25 33 42 

„ misdemeanors 8 5 8 

The total number of commitments to the quarter- 
sessions in each of the same years was 38, 43, and 42, 
respectively : of whom 

1831. 1833. 1833. 

The number convicted was . 29 33 34 

„ acquitted . . 5 8 6 

Discharged by proclamation .4 2 2 

At the assizes and sessions in 1835, 100 persons were 
charged with crimes in Cumberland ; out of wnich number 
17 were charged with offences against the person, 10 of 
which were common assaults ; only l was oommitted for 
housebreaking ; 66 for offences against property' committed 
without violence; and of the remaining 16 one was com- 
mitted for forgery, 1 for uttering counterfeit coin, 4 for 
perjury, and 10 for riot, &c. Of those committed 86 were 
convicted, and 14 acquitted, or no bill found. The 86 who 
were convicted, were punished as follow : — 1 was executed, 

2 transported for life, 1 for 14 years, and 15 for 7 years; 4 
imprisoned for 2 years or upwards of 1 year, 2 1 for 1 year, 
or more than 6 months, and 40 for 6 months or under ; 2 
were discharged on sureties. Of the offenders 79 were 
males and 21 females. Among the whole number 50 could 
read and write, 22 could read only, 24 could neither read 
nor write ; and of the remaining 4 the degree of instruction 
could not be ascertained. The proportion of the offenders 
to the population in 1835 was 1 in 1697. 

The number of persons qualified to vote for the county 
members of Cumberland were, in 

1834. 1835. 1836. 

The eastern division . , 3992 4623 4638 

The western division . , 4149 4406 4437 

8141 9029 9075 

which is 1 in 14 of the whole population, and 1 in 4 of the 
male population above 20 years of age. The expenses of 
the last election to the inhabitants of the county were 
361/. 2#. 2d., and were paid out of the general county 
rate. 

There are six savings-banks in this county. The num- 
ber of depositors and amount of deposits on the 20th of 
November were in the respective years : — 

_ _ 1833. 1833. 1834. 1935. 

Number of depositors 3979 4215 4543 4898 

Amount of deposits £125,53 7 133,827 140,399 149,414 


The various sums placed in the savings-banks in 1834 
and 1835, were distributed as under: — 

1634. 1835. 



Depositor!. Deposit!. 

Depositors. Deposits. 

Not exceeding 

£20 

2307 

£19,293 

2402 

£19,501 

if 

50 

1403 

42,730 

• 1568 

47,157 

ii 

100 

553 

38,401 

641 

41,739 

if 

150 

176 

20,763 

175 

20,614 

if 

200 

85 

14,563 

93 

15,903 

Above 

200 

19 

4,649 

19 

4,500 


Education . — The following particulars are obtained from 
the parliamentary papers on the subject, delivered after 
the sessions of 1835 :-— 

Schools. Scholars. Total. 


Infant Schools 11 

N umber of infhnts at such schools ; ages 
from 2 to 7 years : — 

Males ... 377 

Females . . 486 

Sex not specified — 

863 


Daily Schools 632 

Number of children at such school, ages 
from 4 to 14 years: — 

Males' .... 9688 

Females ... 7149 

Sex not specified 383 1 

20,668 

Schools . . . 643 

Total of children under daily instruction . 21,531 

Sunday Schools 185 

Number of children at such schools, ages 
from 4 to 15 years: — 

Males .... 6100 

Females . . . 5553 

Sex not specified 3039 

14,692 

Assuming that the population between 2 and 15 years 
increased in the same ratio as the whole of the population 
between 1821 and 1831, and that it has continued to in- 
crease in the same ratio since, we find that there must have 
been living in Cumberland in 1834 (the time this education 
inquiry was made) 54,860 persons between those ages. Of 
these a large number attend both daily and Sunday schools. 
Only four Sunday schools are returned from places where 
there are no other schools, and where the children, 258 in 
number, who are instructed therein, cannot be supposed to 
attend at any other school ; at all other places Sunday- 
school children have the power of resorting to other schools 
also; but in what number or in what proportion duplicate 
entry of the same children is thus produced, must remain 
uncertain. Twenty schools, containing 1380 children, which 
are both daily and Sunday schools, are returned from 
various places, and duplicate entry is therefore known to be 
thus far created. After making deductions for this, we may 
conclude that much below two-thirds of the children re- 
ceive instruction. 


Maintenance of School*. 


Dmcrlpttoa of 

| By endowment. 

|_ . . | By pRvmrau Subscrip, and pay- 

jBy iubaeriptio«.| trom scholar*, meat from acholarm. 

ScbooU. 

ScbU. 

Scho- 

lars. 

Schla. 

Sf 110 * Schla. 
lari. 

Scho- feu,, 
lar*. 

Scho- 

lar*. 

Infant Schools 





2 

115 4 

sol 5 

668 

Daily Schools 

94 

9030 

14 

1.297 501 

15.077 23 

2244 

Sunday Schools 

4 

306 

171 

13,654 1 

- 

30| 9 

702 

Total ! 

98 

2356 

187 

15.066 506 

15.187[ 37 

3614 


The schools established by dissenters, included in the 
above statement, are: — 

Schoola. Scholar*. 

Infant Schools — — 

Daily 3 225 

Sunday 44 5197 

The schools established since 1818 are: — 

Infant and other daily Schools 308 8,910 

Sunday Schools .... 143 10,114 


Seven boarding schools are included in the number of 
daily schools as given above. 

No school in this county appears to be confined to the 
children of the parents of tne Established Church, or of 
any other religious denomination; such exclusion being 
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disclaimed in almost every instance, especially m schools 
established by dissenters, with whom are here included 
Wesleyan Methodists, together with schools for the children 
of Roman Catholic parents. 

Thirty-nine schools in Cumberland have lending-libraries 
attached to them. 

CUMBERLAND, RICHARD, was born in the parish 
of St Ann, near Aldersgate, in London, on the 13th of 
July, 1632. He received the early part of his education 
at St Paul’s school, and went thence to Magdalen College, 
Cambridge, in 1649. After taking his master’s degree he 
thought of entering the medical profession, and accord- 
ingly studied medicine for a short time; but he soon 
relinquished this intention, and took orders. In 1658 he 
was appointed to the rectory of Brampton, in North- 
amptonshire, where he remained till 1667, when Sir Orlando 
Bridgman, who had been his contemporary at Cambridge, 
and had now become lord keeper, first made him his chap- 
lain, and shortly after bestowed on him the living of All- 
hallows, in Stamford. In both places he performed the 
duties of minister with the most exemplary assiduity. 
In Stamford he regularly preached three times every 
Sunday, having taken upon himself a weekly lectureship 
in addition to his parochial duties. His ‘ Inquiry into the 
Laws of Nature,’ which was written while he was chaplain 
to Sir Orlando Bridgman, appeared in 1672, the year in 
which Puffendorf published his * Treatise on the Law of 
Nature and Nations.* His 'Essay on Jewish Weights and 
Measures,’ a work of great learning and acuteness, was pub- 
lished in 1686. 

After the Revolution, Dr. Cumberland was raised to the 
see of Peterborough, in the room of Dr. Thomas White, 
who refused the new oath. The manner in which the many 
bishoprics that thus became vacant were filled up by Wil- 
liam is thus described by Bishop Burnet : ' It was visible that 
in all these nominations, and the filling the inferior dignities 
that became void by their promotion, no ambition nor court 
favour had appeared ; men were not scrambling for prefer- 
ment, nor using arts or employing friends to set them for- 
ward ; on the contrary, men were sought for and brought 
out of their retirement, and most of them very much 
against their own inclinations.* {Hist, qf his Own Time , 
vol. ii. p. 76.) These remarks are particularly applicable 
to Dr. Cumberland’s case. ‘The king was told,* says Mr. 
Payne, his chaplain, to whom we are indebted for a brief, 
ana that the only, memoir of Cumberland, ‘ that Dr. Cum- 
berland was the fittest man he could nominate to the 
bishopric of Peterborough. Thus a private country cler- 
gyman, without posting to court, — a place he had rarely 
seen, — without suing to great men, without taking the least 
step towards soliciting for it, was pitched upon to fill a 
great trust, only because he was fittest for it He walked 
after his usual manner on a post-day to the coffee-house, 
and read in the newspaper that one Dr. Cumberland, of 
Stamford, was named to the bishopric of Peterborough ; 
a greater surprise to himself than to any body else.’ (Pre- 
face to Sanchoniathon’s History , p xii.) This was in the 
sixtieth year of his age ; but his health was still good, 
and he entered with great zeal on the performance of his 
new duties. He had commenced, some years before, a cri- 
tical examination of Sanchoniathon’s Phoenician History ; 
and this work still occupied him for some years after he 
was made a bishop. It led him to several cognate in- 
quiries, the results of which were published some time 
after his death under the title of ' Origines Antiquissim®, 
or Attempts for Discovering the Times of the first Planting 
of Nations.* Neither was the series of dissertations on San- 
choniathon’s History published during his lifetime. They 
were both edited by Mr. Payne, and published, the latter in 
1720, the former m 1724. At the age of eighty-three Dr. 
Cumberland, havingbeen presented by Dr. Wilkins with a 
copy of his Coptic Testament, then just published, com- 
menced, like another Cato, the study of Coptic. ' At this 
age,’ says Mr. Payne, ' he mastered the language, and went 
through great part of this version, and would often give me 
excellent hints and remarks as he proceeded in reading of 
it.’ He died on the 9th of October, 1718, in the eighty- 
seventh year of his age. 

Dr. Cumberland's private character appears to have been 
a perfect model of virtue. * When I read,’ says Mr. Payne, 

‘ tne character given in Scripture of Moses, that “ ho was 
very meek above all the men that were upon the face of the 
earth,” and that given to Nathaniel by our Saviour, that 


M he was an Israelite indeed, in whom was no guile I 
cannot but apply them to this extraordinary person, for I 
think there never could be a roan after them whom these 
characters do more truly fit.’ He was a man also of most 
extensive learning. ‘ He was thoroughly acquainted with 
all the branches of philosophy : he had good judgment in 
physic, knew everything that was curious in anatomy, had 
an intimacy with the classics. Indeed he was a stranger 
to no part of learning, but every subject he had occasion to 
talk of, he was as much a master of it as if the direction of 
his studies had chiefly lain that way. He was thoroughly 
conversant in scripture, and had laid up that treasure in his 
mind. No hard passage ever occurred, either occasionally 
or in reading, but he could readily give the meaning of it, 
and the several interpretations, without needing to consult 
his books.’ 

The Iuauiry into the Laws of Nature* was called forth 
by the political and moral works of Hobbes. Hobbes is 
cnarged therein with atheism ; he is represented, as he is 
also represented in Cudworth’s "Eternal and Immutable 
Morality,* as denying any standard of moral good and evil 
other than one fashioned by human law ; he is upbraided 
for the forms of expression that in a state of nature all men 
have a right to all things, and that the state of nature is a 
state of war. These differences between Hobbes and Cum- 
berland may be all traced to a misapprehension of the 
former’s meaning. As regards Cumberiand’s own views of 
moral science, they are substantially correct Objections 
may be made to the phrases, ‘ law of nature’ and ‘ right 
reason,* by which last he denotes the set of faculties em- 
ployed in the determination of moral good and evil. But 
though in a science where the chief disputes that have 
arisen are verbal disputes, phraseology cannot be accounted 
unimportant and though that phraseology, combined with 
clumsiness of style and arrangement has prevented a 
general perception of the substantial merits of the work, 
we must while we regret the defect and its consequences, 
do justice to a really correct system. Tendency to affect 
the general good is made the standard of morality. To 
endeavour to effect the greatest amount of general good, 
is the one great duty, or the one great ‘ law of nature and 
we know, according to Cumberland, that it is a duty or law 
of nature, or law of God, because we know that an indi- 
vidual derives the greatest happiness from the exercise 
of benevolence, and that God desires the greatest possible 
happiness of all his creatures. Carrying out the funda- 
mental principle, that the greatest general good is to be 
sought, ne deduces the several particular duties or parti- 
cular ‘ laws of nature/ He founds government upon, and 
tests it by, the same principle. 

Sir James Mackintosh, after passing one or two other 
criticisms on Cumberland’s system, observes : ‘ He had a 
momentary glimpse of the possibility, that some human 
actions might be performed with a view to the happiness 
of others, without any consideration of the pleasure reflected 
back on ourselves. But it is too faint and transient to be 
worthy of observation, otherwise than as a new proof how 
often great truths must Hit before the understanding before 
they can be firmly and finally held in its grasp.’ The pretty 
sentiment of the second sentence is doubtless the secret 
of a criticism, which, passed upon a system that makes the 
general good the end, and spoken of the good accruing 
to one’s self from the pursuit of the general good only as an 
index to the will of God, is, at best, unmeaning. Sir J ames 
afterwards says : * Throughout his whole reasoning, he 
adheres to the accustomea confusion of the quality which 
renders actions virtuous with the sentiments excited in us 
by the contemplation of them.* ‘ The quality which reu- 
ders actions virtuous’ is, according to Cumberland, their 
tendency to increase the general good. 1 The sentiments 
excited in us by the contemplation of them’ are, the senti- 
ments of moral approbation and disapprobation. Does 
Cumberland confound these sentiments with a tendency to 
increase general good? Can this, which Sir James Mackin- 
tosh calls an ‘ accustomed confusion,* ever have taken 
place? {Dissertation on Ethical Philosophy , sec. v.) 

The ‘Inquiry’, as may be inferred from the Latin title 
which has been given, was written in Latin. It was printed 
in a most inaccurate way, and the innumerable errors of 

• The following u the title in full of the work . — * De Lcgibua Naturae Disqui- 
aitio Philoeophica, iu qua earntn forma, summa capita, ordo, promulgatio, et 
obligatio, c rerum natura inverligantur ; quinetiam Element* Philosophise 
llobbiana, cum morali* turn citilia, coDiiderantur et refutantur.’ 
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ihe original edition have been perpetuated in the several 
German and London reprints. Dr. Cumberland left an in- 
terleaved eepy with a few corrections and additions ; in this 
same copy the whole text was revised by Dr. Bentley ; and 
thus enriched, the copy was presented to the library of 
Trinity College, Cambridge, by Richard Cumberland, the 
great-grandson ef the bishop, and grandson of Dr. Bentley, 
An abridged translation was published by Mr. dames Tyr- 
rel in 1701, during Dr. Cumberland’s lifetime. Mr. Max- 
well, an Irish clergyman, published a translation in 1727, 
prefixing and appending some original dissertations. M. 
Barbeyrac published a translation into French in 1744, 
having been allowed the use of the interleaved copy con- 
taining the author’s and Dr. Bentley's corrections* A 
third English translation by the Rev. John Towers, D.D., 
appeared in 1750. (Payne’s Preface to Cumberland's Sau- 
enoniathon’s History ; Kippis's Biographia Britannim.) 

CUMBERLAND, RICHARD, a favourite dramatic 
wiiter anl miscellaneous author of the last century, great- 
grandson of Richard Cumberland, bishop of Peterborough, 
and grandson by the mother’s side of Dr. Richard Bentley, 
was born February 19, 1732,* in the lodge of Trinity Col- 
lege, Cambridge. He was placed successively at the pub- 
lie schools of Bury St. Edmund's and Westminster ; and 
at the early age of fourteen commenced his residence at 
Trinity College, Cambridge. Though during his two first 
years he had entirely neglected his mathematical studies, 
he distinguished himself highly by readiness and skill as 
a disputer in the schools, and obtained the degree of tenth 
wrangler. Two years after, he was elected fellow of Trinity. 
It was his intention to enter the chureh, and devote himself 
to literature and the duties of his profession. From these 
views he was withdrawn by being appointed, in the same 
year, private secretary to the earl of Halifax, then first lord 
of trade, whom he accompanied, on his appointment to be 
lord lieutenant, to Ireland in 1760. Through this connec- 
tion his father became bishop, first of Clonfert, afterwards 
of Kilmore. To Cumberland nimself the connection brought 
little benefit. But after passing through one or two sub- 
ordinate offices, he was appointed secretary to the Board of 
Trade, soon after Lord George Germaine became first lord 
in 1775, and held that office until the suppression of the 
board in 1782. In 1780 he was sent on a confidential and 
secret mission to the court of Madrid. This seemingly 
fortunate appointment proved the source of no small loss 
and vexation, in consequence of his necessary expenditure 
to the extent of 4500/. beyond the money which he received 
at starting, of which no portion ever was repaid. On this 
subject we have only his own ex parte, but uncontradicted, 
statement : there is every appearance that he was exceed- 
ingly ill used. 

After the reduction of the Board of Trade he received a 
compensation allowance, and retired to husband his dimi- 
nished means at Tunbridge Wells. He now devoted himself 
altogether to literature, which had hitherto been only his 
amusement ; and tried his powers in the multifarious de- 
partments of opera, farce, comedy, tragedy, occasional, 
lyric, and sacred poetry, pamphlets, novels, essays, and 
even divinity : but he will hardly be remembered except 
as an essayist, and as the author of several successful 
comedies, of which only the West Indian, the Wheel of 
Fortune, and the Jew need be mentioned. The West 
Indian obtained great popularity on its first appearance, 
and is still a stock piece : it was in Major O’Flaherty, 
one of the chief characters, that the eminent comedian 
Moody made his first favourable impression on the public. 
The Jew was an honourable attempt to combat popular 
prejudice against the Jewish nation. The Wheel of For- 
tune is identified with John Kemble, who made Penrud- 
dock one of liis very effective characters. Many other of 
his dramatic pieces, of which there are at least thirty-two, 
were popular at the time of their production ; and even 
those which had little sterling merit added for a time to his 
reputation, by keeping his name continually before the 
public : but to the best of our recollection there were no 
others which now require notice. 

As an essayist, he rode to feme on the shoulders of 
Bentley, from whose manuscripts he derived the learning 
of those series of papers in the * Observer,' on Greek poetry, 
which contain a rich collection of translated fragments of 
the comic poets. The merits of the translations, however, 

• In the tat edition of the 'Encyclopedia Britannic* * thij date ii ttro- 
meeualy given February 1728, 


belong to Ombsrland. There are aka a number ef va- 
luable critical essays, chiefly on the drama. The entire 
work proceeded from Cumberland’s pen* end affords ho* 
nourable evidence of the author’s fertility of imagination, 
knowledge, humour, and varied power of composition. His 
translation of the ‘ Clouds of Aristophanes ’ is elegant, but 
be has altogether missed the spirit of the original. 

One of Cumberland’s pamphlets that appeared without 
his name, entitled * Curtius rescued from the Gulph, or the 
Reply Courteous to the Rev. Dr. Parr, in answer to his 
Learned pamphlet, entitled** A Sequel,” ’ &o^ is no unfa- 
vourable specimen of the author’s powers of humour and 
sarcasm, and his readiness at paying off a mass of learned 
quotations in ooia of the same out a more current kind. 

His memoirs, published in 1806, is a very amusing book, 
full of interesting anecdotes of the men of his time, which 
will give the reader a thorough insight into the vain and 
irritable character of the author. His reputation was un- 
blemished in the discharge both of his public and private 
duties ; and his society was much courted for his brilliant 
conversation. Ho is recorded to have had one weakness 
quite at variance with the pride of character to which he 
lays claim, a habit of flattery which was succeeded by 
bitter sarcasm as soon as the objects of it had turned their 
backs. For such a practice it is a poor excuse to say that 
we suppose it to have originated not in malevolence, but in 
the straits to which a talker by profession may be contin- 
ually put to maintain his mutation. 

Mr- Cumberland died, after a few days’ illness, May 7, 
1811. 

CUMBRIAN MOUNTAINS. These form a group 
in the north-western part of England, occupying rather 
more than a third of Cumberland, perhaps one-fifth of 
Westmoreland, and a small part of North Lancashire. 
The road leading from Kendal to Carlisle through Shop, 
may be considered as its eastern boundary ; but the Shap 
Fells are united by high land to the Pennine Mountains, 
which extend ferther east between Westmoreland and 
Yorkshire, and likewise north and south from their junction 
with the Cumbrian range. The highest part of that road is 
1187 feet above the sea. From this line the mountains 
extend westwards, and terminate with Dent Hill, a few 
miles from Whitehaven. The most northern point of the 
mass is Fell Top, near Hesket-new-market in Cumberland, 
and the most southern the slate quarries near U1 version in 
Lancashire. From north to south the group measures about 
37 miles, from east to west about 35 miles. The whole 
system probably covers a surface little short of 700 square 
miles. 

This group consists properly of one immense mass of 
rock, furrowed by narrow and deep valleys, the direction 
of which is towards all the points of the compass. By these 
valleys a large number of ridges is formed. That part 
which is connected with the Pennine rouge by the Shap 
Fells may be considered as the line of its axis, which in its 
western direction passes through Helvellyn (3055 foot), 
embraces Red Pike and Pillar (2893 feet), and terminates 
with Dent Hill (1110 feet). The high cape of St. Bees 
Head (222 feet), which lies in the prolongation of this line* 
is separated from Dent Hill by low ground. 

Several high peaks occur to the north of this line. One 
extensive mass of rocks, lying to the east of Bessenthw^aite 
Water, is overtopped by the three high summits of Saddle- 
back (2787 feet), Skiddaw (3022 fleet), and High Pike near 
Hesket-new-market (2101 feet). To the south-west of Bas- 
senthwaite Water is Grasmere Fell (2766 fleet). On tb© 
south jf the axis, the highest summits are due south of 
Pillar. In this part are Seaw Fell (3092 fleet), and Bow 
Fell, near Eskdale (2914 feet). East of them, Ceniston Fell 
(2577 feet) is more isolated. Black Comb (1919 feet) is 
much ferther south, near Duddon mouth, on the west side 
of that sestuary. 

According to the recent observations of Professor Sedg- 
wick, the greatest part of this cluster of mountains is formed 
by stratified deposits of slaty texture. More than th© 
northern half consists of green quartzose roofing slate, and 
the southern portion of grauwacke slate. The line sepa- 
rating both formations runs from the northern extremity of 
Winandermere Lake to Shap Fells on the east, and nearly 
in a straight line. On the west it continues at some dis- 
tance from the northern extremity of Coniston Water, and 
then runs southward to Broughton on Duddon mouth- A 
narrow band of limestone and calcareous slate separates tbs 
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two formations. Black Comb consists of old black slate. 
Granite is found between Black Comb and Wast Water, on 
tbe north side of Ennerdale Water, in Skiddaw, and between 
the northern part of Ullswater and Penrith. A broad 
band of coal encircles on the north the mountain limestone, 
and runs from Whitehaven by Workington, Maryport, a 
little south of Wigton and a little north of Hesket-new- 
market, to nearly as far as Penrith. 

This group of mountains is well known for its picturesque 
scenery. The mountains rise with steep acclivities? espe- 
cially those west of Helvellyn, inclosing narrow but in 
some parts well-cultivated valleys, which derive a great 
part of their beauty from the numerous lakes which occupy 
the widest part of them. To the north of the central range, 
proceeding from east to west, are Hawes Water (714 
feet), Ullswater (460 foot), Tbirlmere (473 feet), Derwent 
Water (222 feet), Basaentbwaite Water (210 feet), and 
Crummock (260 feet above the sea). To the south 
of the axis, proceeding from west to east, are Ennerdale 
Lake, Wast Water (160 feety Coniston Water (105 feet), 
Grassmere (196 feet), and Winanderraere (116 feet above 
the sea). The whole mountain mass declines more ra- 
pidly to the north than to the south, a a the different elevation 
of the lakes evidently shows. For particulars on the lakes 
and valleys, see Borrowdale, Cumberland, Westmor- 
land, and Lancashire. ( Geography of Great Britain 
and Ireland , by the Sooiety for the Diffusion of Useful 
Knowledge ; Sedgwick in Geol. Trans., Sec. Series, vol. iv., 
first part, 1835.) • 

CuMFNGIA. [Conchacba, vol. vii. p. 430.] 

CUMI'NUM CY'MINUM, or CUMIN, is an umbel- 
liferous plant of annual duration, found wild in Egypt 
and Syria, and cultivated from time immemorial for the 
sake of its agreeable aromatic fruit, which, like that of 
Caraway, Dill, Anise, fee., possesses well-marked stimulating 
and carminative properties. Cumin grows about a foot 
high, and is very little branched ; it is smooth near the 
around, but slightly downy near the end of its branches 
Its leaves are deeply cut into long capillary segments. The 
partial and general involucres consist of similar leaves, but 
smaller. The flowers are white or reddish: the fruit is 
contracted at the side, surmounted by a calyx with long 
bristle-pointed divisions, and has each of its halves marked 
by nine unequal elevated ridges, all of which are slightly 
muricated, especially the secondary ones, under each of 
which there is a vitta. Twe vittte are present on the com- 
missure, and the albumen is not involute. 

Cumin is said to be employed ia flavouring Dutch eheese. 



[Ctim intern Cyminum-1 

1,* young fruit, with the calyx still adhering ; 2, a rij* fruit ; 8 , a transverse 
ion of tue latter, allowing the ridges, the vitto, and the commissure. 

CUNE'O. [Coni.] 

CUNITZ, MARIA, horn at Schweidnitz, in Silesia, 
about the beginning of the seventeenth century. She was 
remarkable, according to report, for the great variety of 
her knowledge, hut tne only published specimen is her 
‘ Urania Propitia, sive Tabulae Astronomic®/ &c., printed 
it Oels in 1650, and at Frankfort in 1651. Tills work was 


composed in a Polish convent, the civil troubles having 
driven the authoress from her country. It is an attempt 
to simplify the methods derived from Kepler’s laws, and in 
particular to avoid the use of logarithms ; more remarkable 
from the circumstance of the writer being a female than 
from any particular merit. 

The principal instructor of Maria Cunitz in astronomy 
was a countryman of her own, named Loewen, whom she 
married on the death of her father. The preface and dedi- 
cation of the tables were written by him. She died at Pits* 
chen, in Silesia, probably after 1669. (Delambre, Astron . 
Mod&rne ; Lalande, Bibliog. Astron . The latter cites Des- 
vignoles, Bibl* Germ., vol. iii., and Scheibel, Bibl. Astron* 
p. 361—378.) 

CUNNINGHA'MI A SINENSIS, an evergreen Chinese 
tree, formerly called Pinus lanceolata. It has narrow oval 
lanceolate stiff pungent leaves, which, when the plant is 
old enough, collect into cones, after the manner of an 
Araucaria. The plant will live near London, in the open 
air, with a little protection in winter. 

CUNONIA'CBiE, a small natural order of polypetalous 
apocarpous Exogens, allied to Saxifragace®, with which 
they were formerly united. They are trees or shrubs, in- 
habiting Southern Africa, South America, and very spar- 
ingly the East Indies. In most respects their flowers are 
constructed like those of Saxifragace®, but the styles are 
more consolidated, and they have a dense spiked or racemose 
inflorescence instead of a few loosely-arranged blossoms. 
The leaves are opposite, and furnished with interpetiolar 
stipules; and being pinnated in most cases, give the plants 
a peculiar aspect. Little is known of their properties, ex- 
cept that their bark is sometimes very astringent and used 
for tanning purposes. 



i k Cunonitce® Weinmatmia Jnbesccns.] 

1, a perfect (tower j 2, an ovary ; 5, a transverse section of tbs satoe ; 4, g 
ripe fruit. 

CUPAR FIFE (so named in contradistinction fr6m 
the small towns erf Cupar Angus and Cupar Grange in 
Perthshire), is the county town of Fife, ana has separate 
jurisdiction as a royal burgh, in which capacity it for- 
merly enjoyed many municipal privileges, being called 
by Camden ‘ Burgus Insignis/ At present it is the most 
important place in the county, not only as the seat of the 
county courts for the administration ef justice, by which it 
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is made the residence of numerous legal practitioners, but as an emblem of the inspiration of love, through the eye, 
on account of its manufactures, corn-market, and nume* from a distant object. Hence the metaphorical expressions 
rous fairs for agricultural produce. It is situated nearly in of ‘darts of love/ ‘ eyes darting desire/ and the like. Often 
the middle of tne peninsula of Fife, at the confluence of he is represented as blind, in reference to the ill-assorted 
the small streams Eden and Lady Burn, or St. Mary, connections, the unrequited affection, or the neglect of rea- 
and about 10 miles west of St Andrews; having, on son and duty, of which a hasty passion is often the cause, 
the south, a range of high hills, and on the north a fertile By artists he is variously designed; sometimes riding on a 
country, diversified with hills and numerous woods. The lion, or breaking Jupiter’s thunderbolts, to signify that the 
site of the town is only 25 feet above the level of the sea, strongest yield to the influence of love: often with a butter- 
from which it is distant 6 miles ; the temperature of the air fly, in allusion to his amour with Psyche. (PsycheJ Athe- 
is mild, and is said to be very favourable to longevity. It is n©us (xiii. 2) quotes a beautiful passage from the Phaedrus 
a place of great antiquity. In the parliamentary rolls of of Alexis, to show the impossibility of representing Cupid to 
David II. are the names of commissioners from 4 the royal the senses, 
burgh of Cupar/ and on a mound, called the Castle Hill, CU'POLA. [Dome.] 

there formerly stood a castellated fortress which was the CUPPING is of two kinds; one by which some blood 
head-quarters of the chiefs of the family of Macduff, the is taken away, generally simply termed cupping ; the other 
feudal earls or thanes of Fife. At the foot of the Castle when no blood is abstracted, which is accordingly termed 
Hill was a convent of Dominican monks, or Black Friars, dry cupping. The preliminary steps of the operation are the 
Of these establishments no vestiges now exist ; but in open- same in both cases : the part to wnich it is intended to apply 
ing the surface of their sites several skeletons and other re- the cupping-glasses is washed with warm water, or a warm 
lies have been discovered. A green esplanade before the cloth is merely applied to it, in order to attract blood to the 
castle, still called the Play Field, was antiently used for part A small bell-shaped glass, a portion of the air of 
the performance of the religious shows called mysteries and which has been expellea by holding it for an instant over 
moralities: and here, in 1555, was acted the famous David the flame of a spirit-lamp, is immediately applied to the 
Lindsay’s witty drama of the 4 Three Estates,’ “ a popular spot which has been prepared. The usual amount of pres- 
satire on the priesthood, which greatly promoted the sub- sure on the part being diminished, the blood flows to the 
sequent religious revolution. part, and produces distension of the vessels and elevation of 

Cupar consists principally of one long street, extending the surface, as well as a purple or livid colour. If it be in- 
from west to east, but several others contain new and hand- tended to take away blood, the cupping-glass is speedily 
some houses. The public buildings are neat and conve- removed, and an instrument called a scarificator, contain- 
ment, with the exception of the gaol, which, with an exterior ing a number of lancets, sometimes as many as twenty, is 
resembling a gentleman’s mansion, affords very bad accom- applied, and made to act so as to inflict a corresponding 
modation for the prisoners. Besides the parish church, number of incisions on the skin and subjacent vessels, 
which is plain and commodious, there are various dissent- ‘The instrument is so constructed, that the depth to which 
ing meeting-houses and an episcopalian chapel. The num- the lancets penetrate may be made greater or less at the 
ber of ale-houses, not including shops for the sale of spirits, option of the practitioner.* It is not in general advisable 
is 53. The town has a cleanly and very respectable appear- that the depth should be very great, as more blood flows, 
ance, the vicinity being ornamented with some neat villas and the vessels will continue to bleed longer, if only par- 
and gardens. Spring and well water is abundant. The tially divided, than if completely cut through. The cupping- 
streets are lighten with gas, and are partially paved, a luxury glass, exhausted as before, is to be immediately replaced, 
seldom found in the country towns of Scotland. The num- and if skilfully applied, and the air has not been too much 
ber of resident procurators who practise in the county rarified, by which too great pressure is made by the edges 
courts is about 30 ; making, with their clerks, a total of of the glass, a considerable quantity of blood will flow into 
about 90 inhabitants who subsist by the legal profession, it. When nearly full, or if the blood begin to coagulate, 
There are two reading-rooms, and a subscription library the glass is to be carefully removed, the wounded part 
consisting of 4000 volumes. The schools of Cupar are in quickly washed with a sponge with warm water, and the 
high repute. In addition to a large grammar-school on the glass having been emptied and washed, is to be again ap- 
Castle Hill, several others are established on Dr. Bell’s plied, if a sufficient quantity of blood should not have been 
system, so that no child in the town at the age of five obtained by the first application. Two or more glasses may 
is unable to read. There are two printing-presses, one of be applied to different spots at the same time, so that the 
which is famed for the beautiful ana accurate impression of quantity of blood desired, or necessary to obtain the object 
Dr. Hunter’s editions of several of the Latin Classics. The in view, may be more quickly abstracted, 
chief manufacture is linen. Three spinning-mills for flax 4 Where dry cupping only is intended, the glasses may 
employ about 240 hands. The water of the Eden is made be permitted to remain on the skin for a few moments, and 
available for the movement of machinery of 80 horse-power, replaced five or six times with a little variation of their posi- 
and about 900 weavers of linen are constantly engaged in tion, in order to prevent the skin from being hurt by their 
their own dwelling-houses. A snuff-mill, worked both by pressure/ 

water and steam, manufactures annually 60,000 lbs. of Cupping by which blood is abstracted is used either 
Scotch snuff. There are two tan-yards, and breweries ; where general bleeding is unnecessary, or as supplementary 
and from an immense bed of clay in the vicinity a great tp it, for the removal of congestions or local affections. It 
quantity of bricks and coarse earthenware is made. Build- is analogous to the use of leeches, over which, however, 
ing materials are supplied from four quarries of white when the situation of the part admits of the application of 
sandstone. Many of the inhabitants of the parish are em- the glasses, it has in general many advantages. The blood 
ployed in agriculture, which is carried on very successfully, is more rapidly abstracted, a point of great importance in 
all the adjacent land being arable, and producing the finest inflammatory diseases ; the quantity removed can be more 
crops of wheat and turnips. Excellent races are held under exactly ascertained; there is less risk of subsequent bleed- 
the patronage of the Fife Hunt, and a subscription pack ing from the wounds ; and the part of the boay subjected 
of fox-hounds is kept. to the operation is exposed to the air for a much shorter 

The town of Cupar, jointly with St. Andrews and Craill, time. Cupping is also preferable in cases where the appli- 
the two Anstruthers, Kilkenny, and Pittenween, sends cation of leeches is followed by severe erysipelas of the skin, 
one member to parliament. The population, in 1831, of ‘In all inflammations and congestions about the head, 
the burgh and parish was 6473. {New statistical account cupping on the back of the neck and between the shoulders 
of Scotland; Carlisle’s Topog. Did. qf Scotland; Cham- is a most useful mode of abstracting blood ; and this opera- 
bers’s Gazetteer qf Scotland.) tion is also particularly applicable for the removal of blood 

CUPEL, CUPELLATION. [Assaying.] from the parietes of the chest and abdomen in diseases of 

CUPID (Cupldo, desire), in Latin mythology, the god of the different viscera. Its use however is only admissible 
love. Cicero {Nat. Deor. t iii. 23) enumerates three deities, when it can be employed without exciting pain, and irri- 
or rather three forms of the same deity, bearing this name, tating the diseased organ.* Many cases of impending apo- 
each the son of a different Venus, by a different father. Of plexy may be warded off by the timely application of cup- 
these the principal, and the one who is usually meant when ping- gla sses to the neck, aided by a quickly-acting cathar- 
tlio name of Cupid occurs without qualification, is the son of tic. Where the abstraction of blood is inexpedient or 
Mercury and Venus daughter of Dione. He is repre- unnecessary, dry-cupping is often resorted to with benefit, 
sented by the poets as a child armed with bow and arrows, In adynamic states or fever, especially where the lungs are 
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complicated in the diseased action, if ‘farther depletion 
cannot be ventured upon, dry-cupping on the back or chest 
will sometimes be serviceable.’ (Copland’s Dictionary of 
Medicine , p. 930.) Dry-cupping often affords great and 
immediate relief in many pains of the side, not inflamma- 
tory, but hysterical, which occur in females. The pains of 
the back which likewise occur in females at particular 
times may be much mitigated by dry-cupping. 

Another and most important application of cupping is 
the prevention by its means of the absorption of poisonous 
fluids from wounds. For this purpose anything by which a 
partial vacuum over the wounded part can be produced will 
answer, such as a wine-glass, tumbler, or tea-cup with a 
smooth margin, from which the air has been partially ex- 
pelled by holding it for a moment over a lighted candle. 
This mode was in use among the antients, has been re- 
vived among the moderns, and is practised by the South 
Americans in cases of the bites of venomous serpents, by 
means of a funnel-shaped calabash. The Greeks called a 
cupping instrument aueva (sikua), from its bearing some 
resemblance to the form of a melon or gourd. (Empson’s 
Narratives of South America, p. 66 ; Wardrop on Blood 
Letting ; Cooper’s Surgical Dictionary.) 

CUPRESSUS, a coniferous genus, distinguished from 
the firs and pines by its leaves being mere scales, its cones 
formed of a small number of peltate woody bracts, and the 
seeds very small, angular, and several to each bract. Bo- 
tanists mention several species, but of these three only are 
suited to the climate of Great Britain. 

C. sempervirens , the common upright cypress, is a native 
of the warmer parts of Europe, but has long since been 
transferred to gardens for the sake of its deep evergreen 
branches and leaves, and the gloomy air it imparts to the 
situations which it occupies. Its timber is of great dura- 
bility : it is probable that gopher-wood, which some have 
referred to the cypress, was rather the timber of Thuja ar- 
ticuluta. It is not much cultivated in England, the cli- 
mate being too damp and cold for it in summer ; otherwise 
it is sufficiently capable oPresisting the cold *of winter. Its 
formal mode of growth moreover is not to the taste of the 
people of this country. 

U*horizontalis, the spreading cypress, is a far handsomer 
species, partaking in all the excellent qualities of the last, 
being more hardy, and becoming a beautiful object w ith 
its graceful spreading branches, loaded, as they usually are, 
with large round cones. Miller has rightly pointed out the 
difference between this and the last, but it is nevertheless 
exceedingly uncommon in the collections of this country. 
The spreading cypress of the nurseries is nothing but a 
very slight variety of C. sempervirens. 

C. lusitanica , the cedar or Goa, differs from the two pre- 
ceding in its much freer mode of growth, and in its leaves 
having a singularly glaucous colour. It is said to be of 
Indian origin, but has long since been naturalized in Por- 
tugal, where, about Cintra, it acquires a large size. In 
England it will only succeed well in the warm parts of the 
southern coast. 

CUPRESSUS DI'STICHA. [Taxodium.] 
CUPRESSUS THUIOIDES. [Thuja.] 

CUPULE, a kind of cup or involucre surrounding cer- 
tain kinds of fruit, and composed of bracts more or less 
grown together. In the oak the cup of the acorn is the 
cupule ; in the hazel-nut it is the husk ; in the beech and 
chestnut the prickly shell ; and in the hornbeam the lobed 
bract. 

CUPULI'FERE. [Corylace je.] 

CURACjOA or CURAZAO, an island in the Caribbean 
sea, near the coast of Venezuela, in 12° 6' N. lat., and 
69° 3' W. long. Its length from north-west to south-east 
is 35 miles, and its greatest breadth 6 miles. The island is 
generally low on the eastern side, but there is a high hill 
on the north-east, and another still higher on the south- 
east. There are also some high hills ou the w r est side, 
which are seen from a considerable distance at sea. The 
island is wholly dependent upon rain for water, and the soil 
so wanting in fertility that the inhabitants are partly sup- 
plied w’ith provisions imported from other places. It yields 
a small quantity of tobacco, and affords a large supply of 
salt. The shores are so bold that vessels of considerable 
size may sail round the island within a cable’s length. 
There are several harbours ; the principal one, Santa Anna, 
is on the south-west side of the island. The entrance is 
very narrow ; on the eastern side is Fort Amsterdam, and 


on the opposite side of the harbour is the town of Carngoa, 
said to be one of the handsomest in the West Indies. 

Cura^oa was settled by the Spaniards early in the six- 
teenth century; it was taken in 1632 by the Dutch, and 
was captured by the English in 1798, but restored at the 
peace of Amiens. It was again taken by the English in 
1806, and finally given up to Holland at the general peace 
in 1814. 

CURACY and CURATE. [Clergy.] 

CURATOR (from curare, t. e. to care or take care), one 
who is appointed to take care of anything • in this general 
sense there were many kinds of curators. 

In the civil law the word denotes one who is appointed 
to administer the estate of any person who is not legally 
competent to manage his property. 1 . There was the curator- 
ship, i. e. guardianship, of minors (cura minorum). Every 
person who was sui juris, i. e. not subject to paternal or 
domestic dominion, but who was still under age, was put 
under the superintendence of a guardian. But the Roman 
law distinguishes two kinds of guardianship ; viz. tutelage 
(tutela) and curatorship (curatela). (Ayliffe’s New Pan- 
dect, book ii., tit. xxxix.) The former kind of guardianship 
was in use if the minor was impubes, i. e. if a male minor was 
not fourteen and a female not twelve years old. The guar- 
dian in this case was called tutor, and the minor, pupillus. 
After the tutelage was ended, the minor received a curator 
till he was twenty-five years of age. This distinction had 
some important consequences in tne civil law, which have 
only recently fallen into disuse even in countries where the 
Roman law is still in force. According to the strictness of 
law, the curatorship terminated with the twenty-fifth year 
of the minor; but it could also be determined by a solemn 
declaration of the emperor that the minor should be of age. 
(C. 2, tit. 45, de iis qui veniam cotatis.) This was called re- 
ceiving veniam setatis, and it could take place in the case of 
males in their twentieth, and females in their eighteenth 
year. 2. As spendthrifts and deaf and dumb persons could 
not legally administer their estates, they also were put under 
the superintendence of a curator. 3. A third kind of cura- 
tors was the curator bonorum, i. e. a trustee for the admi- 
nistration of the estate of absent or deceased persons and 
msolvent debtors. Between this curatorship and that of 
a minor there was this important difference ; the latter was 
regarded as a public office, which could not be refused, ex- 
cept for such reasons as the law allowed. 

(Heineccius, Jus. Civ . secundum ordincm Pandectarum , 
pars iv., $ 288, 398, 400-403 ; vi. 275.) 

Curators in antient Rome were also public officers of 
various kiuds, particularly after the time of Augustus, who 
established several officers with this title. (Suet., Vit. Aug., 
cap. 37.) 1 . Curatores viarum, i.e. curators who super- 

intended the laying out and repairing of the public roads. 
This office existed under the Republic, but it was only held 
as an extraordinary office, and was conferred only for special 
purposes. 2. Curatores operum publicorum, aquarum, 
cloacarum, who had the superintendence of the public 
buildings, theatres, bridges, aqueducts, and cloac©. 3. Cu- 
ratores alvei Tiberis, who were the conservators of the 
Tiber. 4. Curatores frumenti populo dividundi, whose duty 
was to distribute corn among the people. Under the em- 
perors we find other officers with the name of curatores , 
as, for instance, the curatores ludorura, who had the super- 
intendence of the public amusements: and curatores rei- 
publicao, also called logistao, whose duty it was to administer 
the landed property of municipia. 

CU'RCUMA LONGA, the Turmerick plant, is an her- 
baceous fleshy- rooted plant, found wild in various places in 
the East Indies, where also it is extensively cultivated. It 
belongs to the natural order Zingiberaceae, in the general 
aromatic qualities of which it slightly participates. The 
root is divided into several fleshy fingers, of an oblong form, 
and as thick as the thumb. The leaves spring at once from 
the crown of the root, have a lanceolate figure, sheathe each 
other at the base, are about a foot long, and produce from 
their centre a short thick leafy spike, in the axil of whose 
bracts are seated the inconspicuous pale cream-coloured 
flowers. Dr. Roxburgh gives the following account of the 
manner in which the plant is cultivated: * the ground must 
be rich, friable, and so high as not to be drowned in the 
rainy seasons, such as the Bengalees about Calcutta call 
Danga. It is often planted on land where sugar-cane grew 
the preceding year, and is deemed a meliorating crop. 
The soil must be well ploughed and cleared of w'eeds, See, 
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It is then raised in April and May, according as the rains 
begin to fall, into riages, nine or ten inches high, and 
eighteen or twenty broad, with intervening trenches, nine 
or ten inches broad. The cuttings or sets, viz. small por- 
tions of the fresh root, are planted on the tops of the ridges, 
at about eighteen inches or two feet asunder. One acre 
requires about from nine hundred such sets, and yields m 
December and J anuary about two thousand pounos weight 
of the fresh root.’ 

CURDISTAN. [Kurdistan] 

CURFEW. The custom of covering up their fires about 
sun-set in summer, and about eight or nine at night in 
winter, at the ringing of a bell called the ccnwrefeu , or 
curfew bell, is supposed to have been introduced by Wil- 
liam L, and to have been imposed upon the English as a 
badge of servitude. Henry, in his History of Britain, 4to. 
edit., vol. iii., p. 567, however, says this opinion does not 
seem well founded, for there is sufficient evidence that the 
same custom prevailed in France, Spain, Italy, Scotland, 
and probably in all the other countries of Europe, in this 
period ; and was intended as a precaution against fires, 
which were then very frequent and very destructive, when 
so many houses were built of wood. Henry I. restored the 
use of lamps and candles at court in the night after the 
ringing of the curfew bell, which had been prohibited by 
hispredecessors. (Will. Malmesb., fol. 88.) 

Tnomson, in his Seasons , countenances the opinion of 
the tyranny of this custom : — 

* The shiverinf wretches, at the carfew sound, 

Dejvcted rank into their sordid beds. 

And through the mournful gloom of antient tints 
Muted sad, or dreamt of better/ 

But we find the curfew mentioned to a very late period 
as a common and approved regulation. Among the charges 
directed for the wardmote inquests in London, in the 
mayoralty of Sir Henry Colet, a.d. 1495, it is said, 4 Also 
yf there be anye paryshe clerke that ryngeth curfewe after 
the curfewe be range at Bowe Chyrche, or St Bryde's 
Church, or St. Gyles-without-Cripelgate, all suche to be 
presented.’ (Knight’s Life of Dean Colet , p. 6.) The 
same charge remained in the wardmote inquest as printed 
in 1649. Hutchins, in his History qf Dorsetshire , vol. ii., 
p. 267, speaking of Mapouder church, in that county, men- 
tions land given 4 to find a man to ring the morning and 
curfew bell throughout the year.’ In the same volume, 
p. 422, under Ibberton, is mentioned an acre given for 
ringing the eight o’clock bell, and 4 1. for ringing the morn- 
ing bell Bishop Hall, in his Virgidemiarum, printed in 
1599 (b. iii. sat. 4), speaks of the gift of a new rope to ring 
the curfew bell as of occasional occurrence in his time * 

4 Whoever give* a pair* of velvet shoe* 

To the Holy Rood, er liberally allows 
But a new rope te ring the curfew bell. 

But he desires that his great deed may dwell, 

Or graven in the chanoel- window gl&see, 

Or in the laatiag to tube of plated brasa/ 

The curfew bell, strictly as such, had probably fallen into 
disuse previous to the time of Shakspeare, who in Romeo 
and Juliet applies the term to the morning bell * 

* The second oock hath crow’d, 

The curfew bell has rung, 'Us three o'clock/ 

In the Antiquarian Repertory , old edit., vol. i. p. 89, is 
an engraving of an iron implement which is called a cur- 
few, or covef-fire, formerly belonging to Gostling, the his- 
torian of Canterbury, and presumed to be of very antient if 
not of Norman origin, but which in reality is no more than 
an ex tempore oven, lately if not still used in many parts 
of England for baking small viands: the hearth is first 
heated, the viand placed upon it, and then covered with 
this implement, the embers being raked round and above 
it. Either Gostling’s, or a eover-fire like it, is still shown 
among the curiosities of the late Lord Orford’s villa at 
Strawberry Hill. 

Milner, in his History qf Winchester, vol. i. p. 189, says 
the curfew was first enforced in Winchester, ana thence ex- 
tended to other places : but there is no authority whatever 
for this surmise, beyond the circumstance that William’the 
Conqueror made Winchester one of the chief places of his 
residence. \ 

CURIA. [COMlTIA.l 

CURISCHES HAFF, a kind of bay on the north-eastern 
shores of *East Prussia, supposed to have originated from 
the throwing up of the sana and the retiring of the waters 
Of the Baltic. From Labiau, in the south, to its opening 


into the Baltic at Memel, it is about 60 miles in length; at 1 
its greatest breadth, between Oranzkukren and Juwendt, 
nearly 28 miles : it contains altogether 588 square miles. 
Its confluence with the Baltic is formed by what is called 
the ‘Memel Deeps,* which are from 800 to 1200 feet in 
width. It cannot properly be called a part of the sea, inas- 
much as its waters are fresh, like those of the other Haffs in 
this quarter. It is separated from the Baltic by a very nar- 
row neck of land, called the ‘CurischeNehrung,* formed by 
a series of low sand banks, almost destitute of vegetation, 
about one to two miles in breadth — except where they taper 
to a point as they approach Memel— ana about 70 miles in 
length. On this neck of land there are a few villages. The 
bed of the HafT is unequal and variable, and the navigation 
is therefore very precarious ; hence the only description of 
vessels used hero is a peculiar kind of large flat boats, and 
even these are unable to land along many parts of the ooast. 
In stormy weather the navigation is very dangerous. The 
Dange, the Minge, and the Memel, discharge their waters 
into this HaflT. 

CURL. [Potatoes.] 

CURLEW. [Scolopacidje.] 

CURNOUL, a principality formerly governed by an in- 
dependent chief, and now forming one of the subdivisions 
of the Balaghaut ceded districts. Previous to its passing 
into possession of the English, the country bad been sub- 
divided into a great number of petty jaghires, and the 
government of the principality was so badly administered, 
that a great part of the lands were allowed to revert to a 
state of nature, and were overgrown with rank weeds and 
jungle. From this cause the revenue, which had amounted 
to twenty lacs of rupees (200,000/.), was reduced to onc- 
half that sum. The family of the present nabob of Cumoul 
has held possession of the country by a tenure amounting 
almost to independence since 1651, when Curnoul was 
conferred as a jaghire on Khizzer Khan, by Aurengzebe, 
the governor of the Deccan. On the death of the nabob, 
Azif Khan, in 1815, the chief authority was usurped by 
Muzuffer Khan, his youngest son; but the lawful heir, 
Munawer Khan, speedily obtained his right through the 
intervention of the governor of Madras, who sent a detach- 
ment of troops to the capital for that purpose. [Bala- 
ghaut.] 

CURNOUL, the capital, is a populous town, on the south 
side of the Toombudara, in 15° 44' north lat. and 78* 2' 
east long. It is surrounded on all sides by the rivers 
Toombuadra and Henday, which are there from 700 to 800 
yards wide. Some strong works have been erected on the 
western side of the town; but in 1815 the place held out 

X ’nst the assaults of the English, only one day after 
:h it was surrendered at discretion. The buildings in 
the town are partly of stone and partly of mud. TVaveUing 
distance from Maoras, 279 miles, ana from Hydrabad 127 
miles. 

(RerraeH’s Memoir of a Map of Hindustan ; Report of 
Committee of the House qf Commons, 1882.) 

CURRANT, a well-known hardy fruit produced by two 
species of the genus Ribes. The one R. rubrum , is re- 
markable for the mixture of sweet and acid in its fruit, and 
for the beauty of its semitransparent red or yellow berries. 
Of this the finest varieties are Wilmot’s red and the white 
Dutch, and the sweetest Knight’s sweet red and the com- 
mon white. In the fruit of R. nigrum , the black currant, 
a powerful and agreeable aromatic principle takes the place 
of acidity ; of this species the best variety is the Black 
Naples. 

The currants of the grocers’ shops are the dried berries 
of a smaH kind of grape, chiefly cultivated in the Morea 
and the Ionian Islands, Corfti, Zante, &c. 

CURRENCY. It is the object of this article briefly to 
state some general facts relating to our currency, reserving 
for a more advanced stage of this work an examination of 
the conflicting theories that prevail on the subject of our 
monetary system. 

I. Metallic Currency. — The metallic circulation of the 
United Kingdom consists of gold, silver, and copper. The 
actual amount of gold and silver coin in circulation at any 
given time within the country cannot be estimated by the 
amount of the metal coined ; for gold and silver moneys 
are exported whenever a profit can be made by their expor- 
tation. The amount of moneys coined at the Mint in the 
year 1835 (the last return is of that year) was as follows: — 
gold, 1,109,718/.; silver, 146,665/.; oopper, 2688/. It has 
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been asserted that the average amount of our gold currency, 
exclusive of the amount retained by the Bank of England, 
is 30 millions ; but the data for such an estimate are neces- 
sarily shifting and uncertain. The circulation of silver 
coin in this country is of very inconsiderable amount. This 
is the main difference between the metallic currency of the 
United Kingdom and that of the rest of the world. The total 
existing quantity of gold, when compared with the existing 
quantity of silver, has been stated to be as about 1 to 50, 
and the relative value of gold to silver is as 1 to about 15 ; 
consequently the value of the general silver currency of the 
world as compared with the gold currency, is somewhat 
more than as 3 to 1. In this country, however, gold is the 
only legal tender for sums above forty shillings, and con- 
sequently the metallic currency is essentially gold, the silver 
coins being, like the copper, only a sort of tokens auxiliary 
to the gold. By the present Mint regulations, a seignorage, 
or duty, is charged on the silver coinage, amounting to 
per cent : upon the gold coinage no seignorage whatever is 
charged. A pound troy of the metal of which our silver 
coin is made consists of 11 oz. 2 dwts.of pure silver and 18 
dwts. alloy; it is coined into 66 shillings. Our gold coins 
contain 1 1 parts fine gold and 1 part alloy ; a pound troy of 
which mixture (called standard gold) is coined into 46 
sovereigns and 14*. 6d. The bunion value of the silver 
coinage being therefore more than 6 per cent less than 
the gold coinage, that portion of our metallic currency 
remains perfectly subsidiary to the gold currency ; there is 
no necessity for determining the relative values of the two 
speeies of currency by an agio ; the silver of the world 
necessarily goes to other countries where it forms the basis 
of the currency, either exclusively or in connexion with 
gold. Our metallic system of currency was established by 
law in 1816, although in practice the same principle had 
long prevailed, in consequence of the relative values of 
gold and silver in our Mint regulations. The English 
svstem gets rid of the complexity of a double standard, but 
tnere is reason 'to apprehend that this apparent simplicity 
may be purchased at too high a price. Our standard being 
that of the metal which is 50 times less in quantity and 
more than 3 times less in total value than the standard 
adopted by other nations, the fluctuations in the value of our 
standard are necessarily more frequent and more extensive 
than in the standard of silver, or in a standard of gold and 
silver exchangeahly. Gold possessing large value in small 
bulk is in greater demand than silver when money is re- 
quired for the purposes of governments. Mr. Rothschild 
told the Bank Charter Committee in 1 832, that ‘ When 
the Emperor of Russia made war in Poland lately, gold 
which went from Hamburgh to Petersburgh and Warsaw 
was paying from throe to four and five per cent profit.’ 
Such operations of course suddenly affect the price of gold ; 
and their results in altering the exchangeable value of com- 
modities, and in contracting the eittire currency, are most 
severely felt where gold is the standard. 

II. Paper Currency . — This may he divided into— 1. 
Bank Currency : 2. Private Currency. The paper currency 
proceeding from banks of issue consists of the notes of the 
Bank of England, and the notes of country banks, whether 
private or joint-stock hanks. The circulation of the Bank 
of England in October, 1836, w’as 17,936,000/. ; that of the 
private hanks in September, 1836, was 7,764,824/. ; and that 
of the joint-stock hanks at the same date was 3,969,121/.; 
making a total bank currency of 29,669,945/. This bank 
currency of about 30 millions is based upon our metallic < 
currency, and is convertible into that upon demand. Bank 
of England notes are legal tender, by the Bank Charter of 
1834, by country banks; but at the Bank of England and 
its branches, Bank of England notes are payable in gold. 
The Bank of England therefore requires a sufficient supply 
of bullion to meet the possible demand for specie. That 
demand in recent times has arisen not from any want of 
confidence in the solvency of the Bank of England at home, 
but from the state of the foreign exchanges, which causes 
specie to be sent abroad. It is held that the only sound 
principle of managing a currency consisting partly of coined 
money and partly of paper money, is to have some autnority 
presiding over the issues of paper which will be adequate 
to preserve the currency in the same state with reference to 
other countries as if it were purely metallic ; and that the 
Bank of England, holding this authority, ought invariably 
to allow the currency to expand and contract under the 
action of the foreign exchanges. Tile monetary crisis of 


1836-7 has been asserted to have been produced by a neg- 
lect of this principle, the drain upon the bullion of the Bank 
not having been followed by a proportionate reduction in 
the circulation of its notes. The examination of this and 
other que^ions affecting our currency may be better post- 
poned to future articles. [Exchanges ; Money.] 2. Pri- 
vate Paper Currency consists of hills of exchange and 
cheques upon bankers. The total amount of this credit 
currency in the United Kingdom is enormous. It is pecu- 
liarly liable to abuse ; hut the vast commercial business of 
the country could not be carried on without bills of ex- 
change, which, passing from hand to hand, discounted and 
re-discounted, perform the functions of money. The depo- 
sits of individuals with bankers are considered by some 
economists to perform the same ftinction ; in both cases 
credit becomes a substitute for currency. The doctrine 
that ‘ bank deposits perform the functions of money,* has 
been lately brought forward by Colonel Torrens, hut it was 
first promulgated by Mr. Pennington in 1829 We subjoin 
the statement of this doctrine in the words of Colonel 
Torrens, leaving for the present any examination of the 
probable extent of the operation of the principle : — 

1 Let us assume that the merchants and dealers within 
the metropolitan district require for the conducting of their 
business circulating money to the amount of 10,000,000/., 
and that they actually hold this amount in coin and Bank 
of England paper. This being the previous state of tilings, 
let us assume again, that these merchants and dealers open 
accounts with the London bankers, and place with them, 
as deposits, the 10,000,000/., in coin and notes, which they 
before kept in their own desks. Now this change in the 
manner of keeping the cash required to meet the current 
demands of the market, would not leave the merchant and 
dealer with a less command of money, w ith a less power of 
making payments and of making purchases, than they be- 
fore possessed. By drawing checks upon their hankers to 
the amount of 10,000,000/., they can come into the market 
just as effectually as they could before have doue by bring- 
ing out coin and notes to that amount from their own cash 
boxes. If the whole of the 10,000,000/. in coin nnd notes 
deposited with the bankers were locked up in their coffers 
until drawn out in payment of the checks of the depositors, 
this locking up of coin and notes would have no conceivable 
effect in depriving the depositors of the power of drawing 
checks, and of making payments or purchases to the amount 
of the 10,000,000/. It is evident, therefore, that transferring 
coin and bank paper from the desks of merchants and others, 
and placing them for safe custody as bank deposits, could 
| have no effect whatever, either in contracting or in ex- 
panding the currency, even if the whole of the coin and 
tank paper so transferred were locked up in the cofiers of 
the bank until withdrawn in payment of the checks of the 
depositors. But the whole of the coin and notes deposited 
with the banks would not he locked up until required in 
payment of the chocks drawn by the depositors. Bankers 
make their profit by lending, upon available securities, the 
greater part of the sums deposited with them by their cus- 
tomers. When our merchants and dealers deposited 
10,000,000/. with the hanks, the hankers would retain a 
part of the sum — say 2,000,000/. as a reserve, or rest, for 
the purpose of making occasional payments over their 
counters, and would employ the other 8,000,000/. in the 
purchase of stock, or of exchequer bills, or in the discount 
of bills of exchange. Now, it is self-evident that this would 
occasion an extension of the general medium of exchange. 
The merchants and others who had deposits with the 
bankers to the amount of 10,000,000/. would be just as 
able as they were before to come into the market and make 
payments and purchases to the amount of 10,000,000/. ; 
while the persons w’lio sold the stock and the exchequer bills, 
or who obtained the discounts, would he able to come into 
the market, and effect payments, and make purchases, to 
the amount of 8,0 00,00 o£ Thus, in this case, which has 
been taken for illustration, the operation of the private 
banks in receiving deposits, and in investing them in avail- 
able securities, would have the effect of increasing the cir- 
culating medium by 8,000,000/.’ ( Letter to Lord Mel- 

bourne , 1837.) 

CURRENT. Current water is opposed to stagnant 
w'ater, and commonly used to express the motion of water 
in rivers, produced by the continuous but varying inclina- 
tion of the bed of the streams. The word current is like- 
wise applied to the rapid motion of the air. Further, it is 
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used to designate the great masses of moving water, which, 
m modern times, have been found to exist in the ocean, and 
which constitute the currents of the sea. 

CURRENTS AT SEA are large masses of water in the 
ocean or in closed seas, which are in continual motion in a 
certain direction ; and so far they may be compared with 
the currents of rivers. But they occupy a much greater 
extent of surface, running sometimes two or three thousand 
miles, with an average breadth of two or three hundred 
miles. Though their existence was doubtless known to 
some of the early navigators, it is only in modern times 
that they have attracted general attention, and that a few 
facts respecting them have been collected, most of which 
arc found in Major Rennell’s very valuable treatise on the 
currents of the Atlantic Ocean. 

Some of these currents traverse the ocean near the equa- 
torial line/ and generally run east or west, if they are not 
deflected from their course by the opposing land. Others, 
which seem to have their origin near the poles, generally 
run in a southern direction as far as the tropics, and some- 
times farther. The currents at sea run in some parts with 
an increased, and in others with a decreased, rapidity ; and, 
as mi'^ht be naturally inferred, the water of these currents 
is either of a lower or higher temperature than the adjacent 
sea, according to their line of approach from a warmer or a 
cooler climate. This difference in some places amounts to 
10° Fahrenheit ; and the skilful mariner may often learn 
from his thermometer, the probable error of his latitude by 
the log. 

Humboldt, ascribing the formation of these currents to 
the rotation of the earth, calls them currents of rotation. 
But he does not distinguish between the proper current^ 
and the drift-water, which latter produces a slight western 
current on the surface of the ocean between the tropics. 
This latter motion indeed is probably caused by the united 
effects of the rotation and the trade-winds on the wide ex- 
panded surface of the ocean. The small degree of velocity 
in this current, however, shows that the stronger currents 
near the equator cannot arise from the same cause. Ren- 
nell, the first writer who carefiilly distinguished the cur- 
rents from the drift-water, thinks that the equatorial currents 
are caused by the accumulation of great masses of drift- 
water near the equator by the north-easterly and south- 
easterly trade-winas. But this opinion will be found in- 
admissible when it is considered that such accumulation 
could only produce a superficial current, and that many 
instances adduced by himself evidently show that these 
currents are not superficial, but probably reach the bottom 
of the sea, and certainly go to a very great depth. 

The currents which flow from the higher latitudes towards 
the equator are supposed to have their origin in the melting 
of the masses of ice which encompass the poles. But if 
this supposition were true, these currents would cease 
during the winter, unless we also suppose that the melting 
of the ice continues to take place even during that season 
at a great depth beneath the surface of the sea, an assump- 
tion which in the present state of our knowledge on this 
subject can hardly be admitted. 

If however both these opinions respecting the origin of 
the currents were allowed to be true, we should still have to 
account for the origin of other currents, in the formation of 
which neither the drift-water between the tropics nor the 
melting of snow near the poles can possibly have any 
share. Of such a description is the current which seems 
to be formed between the southern coast of Ireland and 
Cape Finisterre in Spain [Atlantic Ocean], and runs 
along the western coast of southern Europe and northern 
Africa to the Bight of Benin. 

CURRIE, JAMES, M.D., was bom 31st may, 1756, at 
Kirkpatrick- Fleming, in Dumfries-shire, of which parish his 
father was clergyman. Being originally intended for a 
mercantile life, as soon as he had received the rudiments 
of a liberal education he went out to Virginia; but 
upon the breaking out of the American war in 1776 he 
returned home, and soon after commenced the study of 
medicine at the University of Edinburgh. Having com- 
pleted the usual course, he took his degree of M.D. at 
Glasgow in 1 780, and immediately proceeded to London. 
His intention now was to go out to Jamaica, where there 
appeared to be a favourable opening for the exercise of his 
profession ; bat a sudden attack of illness prevented him 
from sailing after he had taken his passage. On his re- 
covery he settled and began to practise in Liverpool, in 


1781. Here he soon met with great success in his profes- 
sion. His first publication was a biographical memoir of a 
deceased friend, which was printed in the ‘ Transactions 
of the Manchester Philosophical and Literary Society* for 
1785. In 1 790 a paper on tetanus and convulsive disorders, 
which he communicated to the 3rd volume of the ‘Memoirs 
of the London Medical Society,* considerably extended his 
professional reputation. In 1792 he was elected a Fellow 
of the Royal Society. In 1793 he published a pamphlet, 
under the title of ‘ A Letter, Commercial and Political, 
addressed to the Right Hon. Wm. Pitt, by Jasper Wilson, 
Esq.,’ which attracted a good deal of attention : it was an 
exposure of the impolicy of the war with France. In 1797 
appeared the 'work on which his professional reputation 
principally rests, entitled * Medical Reports on the Effects 
of Water, cold and warm, as a remedy in Febrile Diseases.' 
The method of treatment here recommended by Dr. Currie, 
affusion in cold water in cases of fever, though a remedy 
not to be trusted except to the most skilful hands, has 
since been applied in suitable circumstances with extraor- 
dinary success. A second volume of the Reports appeared 
in 1804, and the author was preparing a new edition of the 
whole work when he died. The name of Dr. Currie is best 
known to general readers by his edition of the works of 
Robert Burns, including both his Poems and Letters, 
which he published for the benefit of the poet’s family, 
in 4 vols., 8vo., in 1800. It was introduced by a criticism 
on the writings of Burns, and ‘ Some Observations on the 
character and condition of the Scottish Peasantry,’ both 
of which papers were drawn up with much elegance and 
ability. This edition has formed the basis of every suc- 
ceeding collection of the poet’s works. In 1804 Dr. Currie 
felt his health rapidly giving way ; and leaving Liverpool, 
he spent some time in Bath and Clifton. In March, 1805, 
he considered himself to be so far restored, that he took a 
house and commenced practising in Bath ; but his illness 
soon returned, and he died at Sidmouth on the 31st of 
August in the same year. (Chalmers’s Dictionary , from a 
Memoir in the Magazines drawn up by Dr. Aiken.) 

CURRU'CA. [Black-cap ; Sylviad®.] 

CURSOHIUS, COURSER (Ornithology), a genus ©. 
birds of the order Cursores , Temm. established by Dr. 
Latham. 

Generic character . — Bill as long as head; mandibles 
arched, and compressed towards their extremities ; base de- 
pressed ; tip sharp and entire ; nostrils basal, oval, with an 
oblong lateral opening. First quill longest. Legs long; 
three front toes separated throughout ; middle toe much 
the longest, with a serrated claw. Type, Cur sonus Isabel - 
linus. 

Geographical distribution . — Africa seems to be the coun- 
try principally inhabited by these birds, and there they are 
to be found generally at a distance from the sea, and in the 
arid inland tracts, where they run with great swiftness. 

Example, Cursorius Temminckii , Black-bellied Courier , 
Sw. The following is Mr. Swainson’s specific character and 
description. 

‘ Cream-coloured brown ; top of the head and breast fer- 
ruginous, nuchal collar double ; the lower, with the quills 
and middle of the body, black ; the upper and the sides of 
the body white. Total length from the bill to the tail eight 
inches ; bill one inch from the gape, and half from the end 
of the nostrils. Legs three inches from the naked thigh to 
the tip of the middle toe, the claw of which is serrated in- 
ternally. Tail round ; the middle feathers not spotted ; the 
two next with a black dot near the tip, which, m the next 
pair, is further broken into two white dots ; the outer pair 
white.* (Zool. Illust. pi. 106. first series). Locality. — Africa 
(Abyssinia). 

The Type, Cursorius IsabeMnus, Meyer, Temminck, Cur- 
sorius Kuropceus , Ind. Om., Le Courvite , Buff. Cream- 
coloured Plover, Lath. Gen. Syn. Cream-coloured Courser , 
Penn. Br. Zool., cream-coloured Swift-foot , Selby, has been 
seen in France and England, but only as an occasional 
visiter. Thus we find (Mont. Om. Diet, last edit) that one 
was killed in France, where it was seen to run with great 
swiftness ; another was shot near St. Alban’s in East Kent, 
the seat of William Hammond, Esq., on the 10th of No- 
vember, 1785, and he presented the prize to Dr. Latham. 
Mr. Hammond first met with it on some light land; and 
so little fearful was it, that having no gun with him at that 
time, he sent for one, which did not readily go off, having 
been charged for some time, and, in consequence, he missed 
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nis aim the report frightened the bird away, but after 
making a turn or two, it again settled within one hundred 
yards of him, when he was prepared with a second shot, 
which killed it. He observed it to run with incredible swift- 
ness, considering its size, and at intervals to pick some- 
thing from the ground : it was so bold as to render it diffi- 
cult to make it rise in order to take a more secure aim on 
the wing. The note was unlike that of any known bird. 
Colonel Montagu says that one was shot in North Wales 
in the year 1793, and preserved in the collection of the late 
Professor Sibthorp at Oxford. Mr. Atkinson, author of 
* The Compendium of Ornithology,’ was also in possession 
of a specimen shot at Netherby, m April, 1816. 

Another of these birds was taken in Austria ; and the 
young bird in the Darmstadt Museum, alluded to by M. 
Temrainck, was probably killed in Europe. Mr. Fox ( Zool . 
Journal , vol. iii., p. 492) records the death of one shot on 
the 15th October, 1827, under Timberwood Hill, in Cham- 
wood Forest, Leicestershire, by a tenant of Mr. T. Gis- 
born